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‘A veling & Porter, L 4: 


ROCHESTER. 
G team & (Srude Oi 
Re Rollers, &e. eS 


PASSENGER AND CARGO STEAMERS, 


SHALLOW DRAFT VESSELS. 
2276 





A. (F. MM x2X‘ord, Li2 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY 4ND WaB OFFiCE Lists. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 

See agate op ae page 85. 


PATENT WATER-TUBE BOILERS. 
AUTOMATIC FRED REGULATORS. 


And Auxiliary ens as supplied to as 


Admiralty. 
‘pleat 


D redging 
COAL ‘BUNKERING 
ELS. 


a 
o 





OF ALL DESCRIPT 
FLOATING aoa 


Werf Conrad, aonee ND. 


Agents; MARINE WORKS, Lrp:, FRIARS Hovss, 
39-41, New Broap Sr., LONDON, B.C.2 
See half-page Advert. last week and next week, 2781 





(XRANES. All Types. 
GEORGB ing i abo & CO. ia 





~ STEEL TANKS, PIPES, GASHOLDERS, &c. 


Flhos. Piggott & Co., Limited, 
BIRMINGHAM. 
See Advertisement last week, page 13. 


Pencer HLoproae & Ke 


PATENT 
LERS 38, June 19. 
Sole Makers: SPENOMI BON RCO RT, Lrp., 
Parliament Mansions, Victoria St., London, S.W 


Mank Locomotives. 
Sp eae and ae equal to 
Main Line Locomot 
R. & W. HAWTHORN, TESLIB & co. Lrp. * 
ENGINEERS, NEWCASTLE-ON-TYNE. 


rett’s Patent J ifter (\o. 
sets Peet tC 


Lim ITED. 
Hammers, Presses, Furnaces, 


COVENTRY. 


[avincible (j2uge (lasses, 


BUTTERWORTH BROS., Lid., 
Newton Heath Glass Works, 
Manchester, 




















Od 9753 
any 


Your Repairs or 
SPECIAL MACHINERY, try 
THOMAS HUNT & SONS, 
_ Albion Ironworks, 
Bridge Road arg Yoae §.W.11. 
Kst. 1854 
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sim ({earing of all Descriptions. 


YARROW * G..838y, 7! John 


Bellamy ] mited 


MILLWALL, LONDON, E. 
GENERAL CONSTRUCTIONAL ENGINEERS. 1216 


Boilers, Tanks & Mooring Buoys 





Gear Cutting. 


Worm Wheels cut up to 13 ft. diam 

Beveland Mitre Wheels planed up to6ft.6in. diam. 

Spur Wheels cut up to 12 ft. 6in. diam. 
DOLPHIN FOUNDRY, LEEDS. 4547 


Vosper « Co. Lr, 


PcRTSMOUTH, 
SHIP & LAUNCH BUILDERS, Od 3551 


ENGINEERS & BUILER MAKER 
THE GLasGow Roiiine Stock anp PLant WoRKS. 


urst, Nelson & Co., Ltd.,| 


BuildersofRAILWAYCARRIAGES,WAGONS 
‘ ELECTRIC CARS, and EVERY OTHER DESCRIPTION 
_ OF RAILWAY and TRAMWAY ROLLING STOCK. 
Makers of WHEELS and AXLES, RAILWAY PLANT, 
——— SmirH Work, Iron & Brass CasTINnas. 
| 'RESSED STEEL WORK OF ALL KINDS, 0d3382 
Reg. Office and Chief Works: Motherwell. London 
| fice : 32, Great St. Helen's, Bishopgate, H.C.3. 


IL FUEL APPLIANCES, 
Systems 


PRESSURE AIR, STEAM 
For Boilers of ali types. 


KERMODES LIMITED, 
35, The Temple, Dale Street, 
Liver 4 

Naval Outfits a Speciality, 

also for Merchant Ships, for 
Factories, Locomotives, and 
Industrial Process Furnaces 

of all kinds. 














Campbell & Hee L'4 | 





R°z yles Limited, 
ENGINEERS, 


cam MANCHESTER. 
FEED eer HEAT 


ERS, 
CALORIFIERS, EV APORATORS, 
CONDENSERS. AIR HEATERS, 
STEAM and GAS KETTLES 
Merrill's Patent TWIN STRAINERS 


Row's 
PaTENTS, 








STILis, PETROL TaNkKS, AIR RECEIVERS, STEEL for Pump Suctions. 
CHIMNEYS, RIVETTED STEAM and VENTILATING’ SYPHONIASTEAM TRAPS, REDUCING VALVES 
Pipes, Hoppers, SPEcIaL WokkK, REPAIRS OF High-class GUNMETAL STEAM FITTINGS. 
AtL Kisps, WATKR SOFTBNING and FILTERING. 5723 
IRON & STEEL 10. (1922 : 
ya RROW * ‘“Gtasaow. — 
j ubes axp i ittings 
AND LAND AND MARINB 
S teel | lates. YARROW BOILERS, 
2277 
Srewarrs AND Lioyns, Lia.| Horgings. 
GLASGOW BIRMINGHAM LONDON, ss 
See Advertisement, page 37. 2584 W alter omers, Limited, 





eter rotherhood td., 
ro" 2 L 


PETERBOROUGH. 


STEAM ENGINES AND A algae 
GAS AND OIL ENGINE 
AIR COMPRESSORS. 
REFRIGERATING PLANT. 


See Advertisement, page 51, June 19. 


2858 





Telegrams: ‘* Epa,” London. 
Telephone : 7424 Central. 


EK. P. A lesander & S°2- 


CHARTERED PaTENT AGENTS, 
306, High Holborn, London, W. ¢. 1, 585 


PATENTS. DESIGNS. TRADE MARKS. 
atents and Trademarks.— 








Supplied to the British and 


other Governments. 


Telephone No.: Central 2832, 
Telegrams: “ Warmth.” 





4078 





GEAR WHEELS up to 10 ft. diameter. 

FLY ROPE and SPUR DRIVING WHEELS 
up to 28 ft. diameter. 

BRICK and CLAYWORKING MACHINERY 
of all kinds. | 
0, “ENGLNES :—“ Uniflow,” “Corliss,” or Drop 

Valve. 
| CLAYTON, GOODFELLOW & CO., Lrp. ae 


Blackburn, 


RAILWAY AND TRAMWAY ROLLING STOCK. 


H urst, Nelson & Co L 4 


THE Giasaow Ko.itine Stock anp PLantT Works, 


i ee SS OTHERWELL. Od 3383 
i 
e 








J. Davis, M.I.Mech.F., 


Gas Engines Inspected, Tested and 
Reported upon. Over 25 years’ experience. Tel. : 

Marylaud 1736 & 1737. Wire: “ Le a5 oth London.” 

—Great Eastern Koad, Stratford, K. 1794 





& W. MacLellan, Ltd., 


CLUTHA WORKS, rr 
MANUFACTURERS 
WAY CARRIAGKS AND WAGONS 
OF LVERY DESCRIPTION. 
RAILW A Y IRONWORK, BRIDGES, ROOFING, &c 
Chief Onices’; 129, Trongate, Glasgow. Od 8547 
Régister-i Offices; Clutha House, 10, Princes St., 


‘adll _ Westminster, 8.W.1 
po 


R A! : 





-t, Horsey, Sons & Cassell, 


aia aie 
SALE AND VALUATION 
: oO 
PLANT AND MACHINERY 


and 
ENGINEERING WORKS, 
> BILLITER SQUARE, &.C.3, 


Iron and Steel 


‘es and Fittings. 


Sole Li €uke 


1834 


11 





U 


es in Great Britain for the manufacture 
“ Armco” a Iron Tubes, 2257 


The Scottish Tube Co.,Ltd. 


Heap Crrice; 34, Robertson Street, Glasgow. 


rpthe Glasgow Railway 
Engineering Company, 
GUVAN, GLASGOW. Ltp., 
London Office—12, Victoria a S.W. 
UFACTUBERS 0 


Man 
RAILWAY a Fy WAGON. & TRAMWAY 
KELS & AXLES. 
CARRIAGE 5 WAGON IRUNWORK, also 
- CAST-STBEL AXLE BOXKS. 2633 


PROPELLERS 


AND PROPULSION PROBLEMS, 
Special designs only. 
“ Circulation Theory.’ 


Akimoff Propeller Company, 


PHILADELPHIA, U.S.A. 


R Y. Pickering & Co., Lid. 
° (Established 1864.) - 
BUILDERS of RAILWAY CARRIAGES & WAGONS 
MAKERS of WHEELS and AXLES of all kinds. 
Chief Offices and Works: . 
WISHAW, SCOTLAND. 
‘London Office 














See Advertisement, page 32, June 19. 


Od 
10, Senastnes Houvsz, Ginadicion §.W.1. 





*Phone: 682 Central for full information. 


P Patent your Inventions, Trademark — 
Advice, handbook and cons. free.—B, T fine ING, 
C.I.M.E. (Regd, Pat. Agent, G.B., U.S.A. and Can.), 
146a, Queen Vietoria treet, B.C, 38 yrs. refs. 
1209 





BARGAINS FROM BOLTON. 


A Large Selection of 


and Second-hand -Plant 


\ ew 
of all descript:ons IN STOCK, 


BOILERS, ENGINES, PUMPS, 
ELECTRICAL AND CONTRACTORS 
PLANT MACHINE TOOLS, 


Write for Catalogue. 
THOMAS MITCHELL & SONS, LTD. 
Edgar Street, 
BOLTON. 2811 
Telephone; 302 (Three lines). 
Telegrams: ‘ REALIZE.” 





Trape ** QGUMMIT ” MARK. 


Glitting Gaws 


AND SCREW SLOTTING CUTTEES. 
JUSEPH THOMPSON (Sheffield) Lip., 


Townhead Street anomie’ Works, 
SUEF 





V OLTEX 


ELECTRICAL 
INSULATING FABRICS 
AND TAPEs. 


Manufactured solely by— 
M. BARR & CO., LTD., 
83, Hutcheson Street, Glasgow. 


Matthew pat & (Co: L*@- 


2878 
Levexrond Wonxs Dumbarton. 
See Full Page Advt., page 56, June 19. 


I [laylor & (Jhallen 


Pp resses 
For Production of SHEET METAL PRESS WORK, 
also Makers of MINTING & CARTRIDGE PLANTS. 
Foundry, Works and Showrooms: BIRMINGHAM, 
See Advert., page 54, June 19, 8195 


“cc ” HIGH-CLASS 
De Brand gyoinuBRiInGaLLoys 
or: 
TH 


, Castings, Bars, Sheets, Wire, ra 
BLTA METAL Co., Lrp., 
K. pa. 3. LONDON, S.E.10(& at Birsuingheen) 
ailway 
G witches and 
C rossings. 


T. SUMMERSON & SONS, LIMITED 
DaRLineTon, 2702 











Yosser and Itussell, Ltd., 
MECHANICAL KNGINEERS, 
QUEEN'S WHARF, HAMMERSMITH, w. 
Undertake asia AL MACHINE WORK of 
a tion. 
WELL 1 UIP. PED SHOP, 
LATHE WORK up to 10 ft. diameter. 

‘Phone: Hammersmith 31, 947. 


British Bock Bearings, 


LIMITED. 
Works and Offices: 120, Cornwall Street, Glasgow, 


Branch Office; 4, Albert Square, Manchester. 
Regd. Offices; 10, Princes 5t., Westminster, S.W.1. 
Adjustable Taper Roller 
Bearings. — 
New 300 & 500 B.HP. MAN. 
accessories, as delivered from the makers —_ 


STATIONARY DIESEL ENGINES with : 
Peace Treaty; also Dynamos for same, All s 








ts in stock. ~HICE- DIKSKL OIL : cs } 
Lrp.. 70, Queen Victoria Sireet, B.C 4. 2527 
etter ()jil 


ng oines. 


For Paraffin and Crude (il , 
Sizes 13 B.UP. and upwards, : 


Petters ‘Limited, Yeovil. 
Sizes 2510500 B.HP.- - 


YY hee cee Ltd. Ipswich: 


See advertisem-nt alternate weeks, 9335 
ON ADMIRALTY ‘LIST. 


ho Kivie fy, Ltd.,: 


oO 

J London. Office :-101, LEADENHALL Sr., E.C.3, ' 

Works ; BuRNT MILL, near: HaRLow,. Essex. - 

Branch Office and Depot: 14, Snow Hitt, 
BIBMINGHAM. anaes: Central 2775. é 


Makers 
Hvaporsting and Distillin ng Plante. 
Refrigerating and Ice-making Machinery. 
Feed Water Heaters. Hvaporators. 
Fresh Water Distillers, 
Main Feet a : $ 
‘Combined Circulating and Air Pom 





+ 2327 


Auxiliary Surface Condensers, &c., 
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Xhe Manchester Steam Users 


ASSOCIATION. 
For the prevention of Steam Boiler Explosions and 
for the attainment of Economy ‘n the Application of 
Steam. 9, MOUNT STREET, MANCHESTER. 
Chief Engineer: C. E. SPROMEYER, M.LC.E. 
Founded 1854 by 81k WILLIAM FAIRBAIRN. 

Certificates of Safety issued under the Factory and 
Workshops Act, 1901. Compensation for Damages 
and Liabilities paid in casc of Explosions. Engines 
and Boilers inspected during construction. 2701 

’ 
rystal Palace Schocl of 
Practical Engineering. Founded 1872. 
MECHANICAL A\D CIVIL ENGINEERING 
DIVISIONS. 

President: J. W. Witsen, M.I.C.E., M.1I.M.E. 
Principal : Maurice WILson, M.I,.U.E. 
Assisted by Staff of Lecturers and Instructors. 

Thorough up-todate Practical ard Theoretic] 
Instruction, Course «ompleted in 2 years. 

Studeuts admitted at beginning of any Term. 

Oi the Students who have passed through the 
S-hool, many have obtained appointments as Chief 
Engineers at home and at:road ; and upwards of 1400 
are employed iu Engineering work in various 
countriés. 2896 

: . ™ 
niversity College, 
SOUTHAMPTON. 

The College Offers Excellent Opportunities _for 
training in CIVIL, MECHANICAL and ELEC- 
TRICAL ENGINEERING. 

Courses are provided in preparation for :— 

B.Sc. (Engineering), University of London; 
Membership of Professional Institutions ; 
College Diploma, and Practical Engineering. 

The next Session commences on Monday, 5th 
October. Early application should be made to the 
REGISTRAR, for “ Hand ook of the Faculty of 
Engineering,” ‘ Engineering Scholars\ips,” _ and 
“ Calendar.” J 419 


i 1 os 
(Sorrespondence Courses for 

Inst. Civil Engrs., Inst. Mech., London Univ. 
Matric., Inter., B.Sc.), Inst. M. & Cy. E., and ALL 
ENGINEERING EXAMINATIONS personally 
conducted by Mr. TREVOR 








W. PHILLIPS, B.Sc. 
(Honours) Eng. London, Assoc.M.Inst.C.E., Char- 
tered Civil Engineer. M-R.S.1., F.R.S.A., ete. Also 
Day Tuition in Office. Excellent results at all 
Exams., comprising hundreds of successful Students. 
Courses may commence at any time, and all Students 
receive individual tuition.— Vor full particulars apply 
to 8/11, TRAFFoRD CHAMBERS, 58, SOUTH JOHN 
STREET, LIVERPOOL, 2689 


2 4 . 

Praughtsmen, before 
Negotiating with Government Departments 
in connection with any post, please communicate 
with the GENERAL SECRETARY, Association of 
Engineering and Shipbuilding Draughtsmen, 96, 
St. George’s Square, London, 8.W.1. G 758 


5 ° " ; 
[yrgineering Salesmanship 
BA and SALES MANAGEMENT.—Write for 
brochure describing our special Course of Training 
for posts of unlimited scope in the lucrative field.— 
DIRECTOR, ltustitute of Engineering Salesmanship, 
77, Millgate Building, Manchester. 2863 














TENDERS. 
COUNTY OF LONDON. 


RE-PAVING OF CARRIAGEWAYS, 
The London County Council invites 
° ry ® 
T ‘Yenders for the Taking Up 
and REMOVAL of the EXISTING PAVING 
of the CARRIAGEWAY, the niaking good (where so 
required) and rendering of the existing concrete 
foundation, also the repaving with creosoted wood 
blocks and other incidental works of :— 
(A) Part of Northumberland Avenue adjoiniag 
the Victoria Embankment; and 
(B) Vauxhall Bridge and approaches. 

Persons desiring to submit Tenders for either or 
both of these works may obtain the Specifications, 
Bills of Quantities, Forms of Tender and Contract, 
etc., on application to the Chief Engineer of the 
Council, at the Old County Hall, Spring Gardens, 
8.W.1, upon payment in each case of the sum of £3. 
This amount will be returnable only if the Tenderer 
shall have sent in a ona fide Tender and shall not 
have withdrawn the same. Full particulars of the 
works may be obtained on personal application, and 
the contract documents may be inspected before 
payment of the fees. 

No Tender received by the Clerk of the Council at 
the County Hall, Westminster Bridge, S.¥.1, after 
Four p.m., on Monday, 13th July, 1925, will be 
considered, 

The Council does not bind itself to accept. the lowest 
or any Tender, 

MONTAGU H. COX, J 415 
Clerk of the London County Council. 
ADMINISTKATIVE COUNTY OF LONDON. 


BEVERLEY BROOK RELIEF CULVERT. 


The London County Council invites 


\ I ‘enders for the Construction 

. of about 2256 lineal feet of 8 ft. 0 in. x Sft. 0 in. 
CONCRETE CULVERT, from the Bever'ey Brook, 
near Priests Bridge, Upper Richmond Road, to the 
south bank of the River Thames, about 800 lineal feet 
above Barnes Bridge (Southern Railway—L. & S.W. 
section), including an inlet weir at the head of the 
culvert, a flap chamber and outlet apron on the south 
bank of the River Thames, and the diversion of local 
sewers. The new works will be situate almost entirely 
in the Urban District of Barnes, in the County of 
Surrey. 

Persons desiring to submit. Tenders, may obtain 
the Form of Tender and Contract, Specification, Bill of 
Quantities and Drawings on application to the Chief 
Engineer of the Council, at the Old Country Hall, 
Spring Gardens, 8.W. 1, upon payment of the sum of 
£10. This amount will be returnable only if the 
tenderer shall have sent in a tona fide Tender and 
shall not have withdrawn the same. Full particulars 
of the work may be obtained on personal application, 
and the contract documents may be inspected before 
payment of the fee. 

© Tender received by the Clerk ef the Council at 
the County Hall, Westminster Bridge, $.E.1, after 
Twelve Noon, on Tuesday, 21st July, 1925, will be 
considered. 

The Council does not bind itself to accept the lowest 


or any Tender, 
MONTAGU H. COX, 
Clerk of the London County a. 
78 


; Chancery Lane, London, W.C.2. 


DRYDOCKING, Erc., OF R.A.S.‘‘ WHITE CROSS.” 
The METROPOLITAN ASYLUMS BOARD invite 


r [Tenders for Drydocking ind 
REPAIRING the HULL and FITTINGS of 
the river ambulance steamer “ WHITE CROSS.” 

Specifications, Conditions of Contract and Form of 
Tender may be obtained at the Office of the Board, 
Victoria Embankment, London, E.C.4. 

Tenders, addressed as noted on the Form of Tender, 
must be delivered at the Office of the Board not later 
than Ten a.m., on Wednesday, 15th July, 1925.— 

G. A. POWELL, 
Clerk to the Board. J 382 





TO BUILDERS. 
THE COMMISSIONERS OF HIS MAJESTY’S 
WORKS, etc., are prepared to receive 


‘renders before Eleven 
a.m., on Wednesday, 8th July, 1925, for 
, the INSTALLATION of LOW PRESSURE 
HOT WATER HEATING SERVICE (forced 
circulation). and a SUMP PUMP, at Brighton Sorting 
Office and Telephone Exchange. 

Drawings, Specification, a copy of the Conditions 
and Form of Contract, Bills of Quantities, Fornis for 
Tender, etc., may be obtained from the CONTRACTS 
BRANCH, H.M. Office of Works, King Charles Street, 
London, §.W. 1, on payment of One Guinea. 
(Cheques payable to The Commissioners of H.M. 
Works, &c.) The sums so paid will be returned to 
those persons who send in Tenders in conformity with 
the conditions. J 400 


COUNTY BOROUGH OF BOLTON. 


WATERWORKS DEPARTMENT. 
PUMPING PLANT—-LOWER HEIGHT WELL, 


(Tenders are Invited for 
SUPPLYING, ERECTING and SETTING TO 
WORK a HEAVY-OIL ENGINE DRIVEN BORE- 
HOLE PUMPING PLANT, having a capacity of 
700 gallons per minute from a depth of 365 feet below 
the intended engine-house floor toa level of about two 
feet below that floor, and other Plant in connection 
therewith, at the LOWER HEIGHT WELL, in the 
township of BELMONT, near BOLTON. 

The instructions to persons tendering, and other 
contract documents, may be seen on application at the 
Office of Mr. JOHN K, SWALES, M.Inst.C.E., Water- 
works Engineer, St. George’s Street, Bolton, and 
copies thereof may be obtained on the deposit of Three 
Guineas, whichwill be returned to teaderers who have 
submitted a (ona-fide Tender and returned all the 
documents supplied. 

Tenders are to be submitted in accordance with the 
* Instructions to Persons Tendering,” above referred 
to before Ten a.m., on the 20th July, 1925. 

SAMUEL PARKER, 
Town Clerk. 








Town Hall, 
Bolton. 


22nd June, 1825, J 337 





COUNTY BOROUGH OF BRIGIITON, 
WATERWORKS DEPARTMENT, 


TO MAINLAYING CONTRACTORS. 
The Waterworks Committee are ;repared to reccive 


% ° 
‘1 enders from_ responsible 

Contractors for LAYING about 2520 yards of 
18in., and about 1780 yards of 16in. CAST IRON 
MAINS in Diichling Road, Hollingbury Road, 
Hollirgdean Road, Old Lane, and Surrenden Road, 
Brighton. 

Specification, Quanti‘ies, and Form of Tender 
may be obtained, and Drawings inspected, on appli- 
cation to Mr. . B. -Caracart, 
Waterworks Engineer, 12, Bond Street, Brigbton, 
on payment of a derosit of Three Guineas. which 
will be refunded upon receipt of a Lona fide Tender, 
not subsequently withdrawn, and the return of ull 
documents. 

Sealed Tenders, endorsed ‘Tender for laying 
18 in. and 16in. Water Mains,” to be delivered at my 
Office, Town Hall, Brighton, not later than Noon, 
on Monday, July 6th, 1925 

The lowest or any Tender will not necessarily be 
accepted, and Tenders will only be considered from 
responsible Contractors having the necessary 


experience. 
JAS. H. ROTHWELL, 
7 Town Clerk. 





Town Hall, 
Brighton, 
10th June, 1925, 


J 308 





By Order of the Receiver for Debenture Holders, 
C. J. Pain, Fesq., F.C.A. 
MESSRS. CUTTING BROS., 
PARK WORKS, 
STAMFORD. 


HENRY BUTCHER & CO. 
Have received instructions to offer 


m i Nene 
[for Sale by Tender, as Going 
CONCERN, 
the Old-established 
ELECTRICAL ENGINEKRING WORKS 
MANUFACTURING ELKCTRIC MOTOLS, 
GENERATORS, &c. 

The Works are in full operation, with orders in 
, hand and with Works and Office Staff which could 

be retained. 
THE PROPERTY is FREEHOLD, having a site 
area of 4 acres, and comprising Workshops and 
j Foundry with clear FLOOR SPACE of about 34,! 00 
sq. ft. Offices, Yard and Land for extension adjoining 
the London, Midland & Scottish Railway. 

The WORKSHOPS, IRON and BRAsS FOUND- 
| RIES are fully equipped with Modern Plant and 
Machinery. 

Included in the astets are 

COMPLETE WORKING DRAWINGS and 
PATTERNS 
for Motors and Generators up to 100 Kw., Polishing 
Lathes, etc. 
STOCK, STORES, FURNITURE and all 
EQUIPMENT. 
Together with the 
GOODWILE of the BUSINESS. 
The Works may be-inspected between the hours 








to Fripay, JuLy 3rd, inclusive. 
! Tender Forms and full particulars can be obtained 


from :— 

Messrs. HUBBART, DUROSE & PAIN, Chartered 
Accountants, 18, Low Pavement, Nottingham and 
46, Holborn Viaduct, London, B.C.1. 

Messrs. HENRY BUTCHKR & CO., Engineering 
Auctioneers, Valuers and Surveyors, 63 and 64, 
J M5 


M.Inst.C.B , | 


of Ten a.m.and Four p.m, from Monpay, JUNE 29th, | 


THE DIRECTOR-GENERAL, INDIA STORE 
DEPARTMENT, Branch .No.~16, Belvedere. Road, 
Lambeth, 8.E.1, invites 


Penders for :— 
VACUUM BRAKE FITTINGS 
aT for Carriages and Wagons, 
Tenders due on the 10th July, 1925, 
Tender Forms obtainable from above. 





J 418 


THE SOUTH INDIAN RAILWAY COMPANY 
LIMITED. 








The Directors are prepared to receive 


[Tenders for the Supply of :— 


1, STEEL TYRES for Locomotive Engines and 
Tenders. 
2., LEATHER BELTING, HIDES, etc. 


3. MISCELLANEOUS ARTICLES. 

Specifications and Forms of Tender will be avail- 

able at the Company’s Offices, 91, Petty France, 
Westminster, $.W.1. : 

Tenders, addressed to the Chairman and Directors 
of the South Indian Railway Company, Limited, 
marked “Tender for Steel Tyres,”’ or as the case 
may be, must be left with the undersigned not later 
than Twelve Noon, on Friday, the 10th July, 1925. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

A charge, which will not be returned, will be made 
of 5s. for each copy of Specifications Nos. 1 and 2, 
and 10s. for each copy of Specification No. 3. 

Copies of the Drawings may be obtained at the 
Offices of the Company’s Consulting Engineers, 
Messrs. ROBERT WHITE & PARTNERS, 3, Victoria 
Street, Westminster, $.W.1. 

A, MUIRHEAD, 
’ Managing Director. 

91, Petty France, 

Westminster, 8.W.1. 
24th June, 1925. 


J 423 





THE HIGH COMMISSIONER FOR INDIA is 
prepared to receive 
x . a) 
e223 Menders for the Supply 
Baers of :— 
PRI 1, FOUR STEAM COALING CRANES to 
lift 14 tons at 25 ft. radius. 
2. TWIN-SCREW STEAM HOPPER DRAG 
and CUTTER SUCTION DREDGER, 
with 30 in. pipe line. 


So 











3. COMBINED ROCK - BREAKING 
VESSEL and DIPPER DREDGE. 
Forms of Tender may be obtained from the 


DIRECTOR-GENERAL, India Store Department, 
sranch No. 16, Belvedere Road, Lambeth, 8.E.1, and 
Tenders are to be delivered at that Office not later than 
Two o’clock p.m., on Tuesday, 14th July, 1925, for 
No. 1, and on Friday, 24th July, 1925, for Nos. 2and 3. 


J 417 





BENGAL-NAGPUR RAILWAY COMPANY, 
LIMITED. 
The Directors are prepared to receive 
fenders for :— 
AND 100 COVERED GOODS 


AND BODIES 
WHEELS AND 


100 OPEN 
WAGON UNDERFRAMES 
(WITHOUT BOGIES AND 
AXLES). 

Specification and Form of Tender can be obtained 
at the Company’s Offices, 132, Gresham House, Old 
j Broad Street, London, E.C.2, on or after 25th June, 
1925. 

A fee of 20s. will be charged for the Specification, 
which is NOT returnable. 

Tenders must be submitted not later than Noon, on 
Thursday, 9th July, 1925. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

By Order of the Board. 











R. C. VOLKERS, 
Secretary. J 416 





COUNTY BOROUGH OF BRIGHTON. 
WATERWORKS DEPARTMENT. 


TO PIPE FOUNDERS. 
The Waterworks Comn.ittee invite 


[lenders for the Supply of 


about 360 tons of 16in. diameter Class '*C,” 
240 tons of 18in. diameter Class ‘‘ B,” a1d about 
#20 tons of 1fin, diameter Class **C”? CAST IRON 
PIPES to the British Standard Specificat'on, 
together with Specials of both diameters, delivered 
in Brighton. 

Specification and Form of Tender may be obtained 
from the Waterworks Engin¢er. Mr. A. B Carucakr, 
M Inst.C.E,, 12, Bond Street, Brighton, upon j;ay- 
ment cf a deposit «f Two Guineas, which will be 
refunded upon receipt of a Lona fide Tender not 
subsequently withdrawn. 

Sealed Tenders, endorsed “* Tender for C.T. Pipes,” 
to be deli, ered at my Uffice, Town Hall, Brighton, 
not later than Noon, on Monday, July 6th, 1925, 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

JAS. H. ROTHWELL, 
Town Clerk, 





Town Hall, 
Brighton, 
10th June, 1925. 
METROPOLITAN WATER BOARD. 


SUPPLY OF POSITIVE TYPE WATER 
METERS. 


J 307) 








The Metropolitan Water Board Invite 


y I ‘Yenders for the Supply of 

250 2 1in., 250 $in., 150 1in., and 100 1} in. 
POSITIVE TYPE WATER METERS, to be delivered 
to the Board’s works at Anwell Street, Clerkenwell, 
E.C, 1. 

Forms of Tender may be obtained from the Chief 
Engincer by personal application (Room 156), or upon 
forwarding a stamped addressed brief envelope. 

Tenders, cn the official form, addressed to the 
« Clerk of the Board,’’ Metropolitan Water Board, 173, 
Rosebery Avenue, E.€.1, endorsed ‘ Tender for 
Water Meters,” must be delivered at the Officesof the 
Board not later than Eleven a.m., on Friday, 3rd July, 
1925. j 

The Board do not bind themselves to accept the 
lowest-or any Tender. 

Cc, F. STRINGER 
Clerk of 





the Board. 
173, Rosebery Avenue, 
E..1 


23rd June, 1925. 


the PUBLIC WORKS DEPARTMENT iv « tourat 
'12 to 18 months’ service with possible press 
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THE ISLINGTON BOROUGH COUNCIL. sy 
ti 


[lenders for the Supply and 


ERECTION at their Electricity Station, iden 
Grove, Holloway, London, N. 7, of an ELECT: I¢. 
ALLY OPERATED FIFTY-TON LIFTING Li AD 
OVERHEAD TRAVELLING CRANE, with the 
necessary steel stanchions, gantry and other struc: ura} 
work. Forms of Tender, Specification and Plans cay 
be obtained on and after the 4th July, 1925, from: the 
Borough Electrical Engineer, 60, Eden Grove, 
Holloway, N.7. Tenders, endorsed ‘‘ Tenders for 
Crane,’’ must be delivered to the undersigned not 
later than NOON,on MONDAY, the 10th Ai cust, 
1925. 

The Council do not bind themselves to accept the 
lowest or any Tender. 
By order, 
C, G. E, FLETCHER, 
. Town Clerk, 
Municipal Offices, Tyndale Place, 
Upper Street, London, N. 1. 


20th June, 1925. J 384 
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APPOINTMENTS OPEN. 


BRADFORD EDUCATION COMMITTED, e. 
TECHNICAL COLLEGE. 


plications are Invited for 

the APPOINTMENT of LECTURER /) the 
Department. of Civil Engineering, Architecture and 
Building in the College. 

A salary up to £575 may be paid to a candidate of 
suitable qualifications and experience. Candidates 
should preferably possess a good degree in Civil 
Engineering and have had practical experience in 
public works and buildings. a 

Full particulars of the appointment, and forns of 
application may be obtained from the Principal of 
the College, to whom the applications should be 
returned completed, not later than Wednesday, 8th 


July, 1925. 
N. L. FLEMING, Town Clerk. J 398 


HULL EDUCATION COMMITTEE, 





MUNICIPAL TECHNICAL COLLEGE, 





Principal: T. LUXTON, B.A., B.Sc. (London), 
LECTURER IN ELECTRICAL ENGINEERING,. 


W anted, to commence duties 


on the 1st September next, a LECTURER 

in Electrical Engineering, with a good Honours 
Degree in Electrical Engineering. Salary according 
to Burnham Award, with additional payments on an 
approved Scale for Evening Classes. 

Further particulars may be obtained on receipt of @ 
stamped addressed foolscap envelope. 

Applications must be received at these Offices not 
later than the 1st July. 

J. T. RILEY, D.Sc., 


Director of Education. 





Education Offices, 
Guildhall, Hull. 


22nd June, 1925. J 390 





BRADFORD EDUCATION COMMITIEE, 
TECHNICAL COLLEGE. 





pplications are Invited for 
APPOINTMENT as HEAD of the DE- 
PARTMENT OF MECHANICAL ENGINEERING 
in the College. 
A salary up to £700 per annum may be paid to a 
candidate.of sui able qualifications and experience. 
Full particulars of the appointment, and forms of 
application, may be obtained from the Principal of 
the College, towhom applications should be r turned 
completed not later than Friday, 3rd July, 1925, 
N. L. FLEMING, 
Town Clerk. J 317 


RE WATERWO RKS 


wwe 


SOUTH STAFFORDSHI 
COMP 
CIVIL ENGINEERING DEPARTMENT. 


A pplications are Invited from 

qualified persons for the APPOINT MENT 
of RESIDENT KNGLNEKR on the const: uction 
of a Reinforced Concrete Reservoir of about 
seven million gallons capacity and contingent 
works at Dudley. 

Aptlicants must be corsorate mem'ers of the 
Institution of Civil Engineers, have had considerable 
experience in reinforced concrete construction, pre 
ferably in relation to Waterworks, and be cay able of 
carrying out the tests for cement, as laid down im 
the latest British Standard Specilication for 
Portland Cement. : 

A Medical Certificate of fitness will le required. 


The Salary will be at the rate of £45 per annum 
inclusive, and the duration of the appointment 
eighteen months to two years. tail a 

ieta 


Applications, stating ege, and giving 
education, training and experience, a 
by copies only of three recent testimon! 





npanied 
, should 


be addressed and delivered to the undersigned nob 
later than 6th July, 1925, ‘ , 
FRED. J. DIXON, M.Inst.C.¥ 
In-Un . 


Engineer’s Office, Engineer 
2éa, Paradise Street, 


Birmingham. J 38 


— 


: Bs 
SEQ Y\xecutive Engu wees 
poe, (Three) REQUIRED by fl 
GOVERNMENT of the GOLD « OAST IR 





TS 


Salary £480 a year for the first three yea! 
then £510, rising to £720 a year by annua! | 
of £30, and thence rising to £920 a year “) 
increments of £40. Free quarters and }) 
liberal leave on full salary. Outtit allo’ 
on first appointment. Candidates. ‘ 
should have béen {trained "as Archite: t 
Engineers and be capable of taking enti' 
the. construction of cencrete and other | 
knowledge of quantities and measuring 
Students or Associate Members of the ! 
Civil Engineers preferred:—Apply, at ol 
stating age, qualifications and experic' 
CROWN AGENTS FOR THE COLON!' >; 
bank; Westminster, London, 8.W.1, quo!:'- 




































the 
tral 
can 
the 
Tove, 
for 
i not 
ust, 


the 


d for 
R the 
ture and 


didate oL 
ndidates 
in Civil 
ience in 


forms of 
ri¢ 1 of 
ould be 
day, 8th 


xc. J 398 


Honours 
ccording 
its on an 


eipt of a 


flices not 


1 for 


the DE- 
ERING 


{MENT 
ic tion 
about 

tingent 


f the 
lerable 
1, pre- 
vable of 
wn in 
n for 


uired. 
snpum 
ntment 


ails (f 

anied 
should 
ed nob 


hief. 





Ne 
~ H 
+ 
7 . 
s 
a 
] 
. 

~ 





June 26, 1925.] 








G. 


ENGINEERIN 








THE RAILWAY CENTENARY. 





Tue celebration of the opening of the Stockton 
and Darlington Railway on September 27, 1825, is 
actually being held before its exact centenary, so 
that it may be combined with the present meeting of 
the International Railway Congress, the date of which 
could not be altered. The incident is typical of the 
character and history of the railway service. Many 
branches of engineering work involve a compromise 
between the suggestions ofjtheory and the demands 
of practice, but none has to attend so strictly and 





the beginning of a new era in the development of 
the steam locomotive, though it gave an impetus to 
it that had been lacking up till that time. Its real 
distinction in history is that it marked the 
foundation of the public railway service. The 
development of that service has involved a great 
succession of changes and improvements, and the 
present celebrations are an occasion on which it 
may be fitting to review some of the principal 
stages by which this service has been evolved. 





other mines, the cost of carriage of whose products 
was often much more than that of winning them. 
The burden had been recognised since the beginning 
of the eighteenth century, but the development 
of the country had made it much more acute. In 
the last half of this century the population had 
increased from 6,000,000 to 9,000,000, more than 
three times the increase during the first half. Its 
production had increased still more rapidly. With 
the succession of inventions that had converted 
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Fig. 1. REPRODUCTION 


in such various ways to the needs of practical 
circumstances and convenience, or is less tolerant of 
a theoretical suggestion that conflicts with them. 
The initiation of locomotive railways owed much 
to mechanical invention, but it owed more to the 
essentially scientific temper that accepted the needs 
of practice an inexorable load gauge for the con- 
structions by which they were to be satisfied, to 
the perseverance with which men of mechanical 
genius developed those constructions to meet each 
need as it was discovered, and to the wise mutual 
eonfidence among those who founded it, whereby 
efiective co-operation became possible. The open- 
ing of the Stockton and Darlington Railway was not 


OF ORIGINAL DRAWINGS OF TREVITHICK’S NEWCASTLE LOcoMOTIVE, 1805. 


Neither railways nor locomotives were unknown 
in 1825. Railways or tramways were indeed fairly 
old, and the Stockton and Darlington line itself 
was promoted without any thought of mechanical 
traction, nor indeed did the Act of 1821 by which the 
line was authorised contain any powers to apply it. 
The Act provided for a railway or tramway for 
conveying merchandise by: horse traction to be 
used by the public on payment of certain tolls. No 
authority was given either to use locomotives or to 
carry passengers. It was one among a number of 
schemes that Parliament had sanctioned for improv- 
ing transport by canal or otherwise. Such improve- 





ment was demanded chiefly by the collieries and 








textile manufacture from hand to mechanical pro- 
cesses, and the introduction of the steam engine, 
which had made it into a power-driven industry, the 
value of production of cottons had risen from 20,0001. 
in 1700 to 18,500,000/. in 1831, and that of woollens 
had trebled. lron smelting with coal and Cort’s 
introduction of puddling and rolling had brought 
pig-iron manufacture in England and Wales from 
17,000 tons in 1740 up to 250,000 in 1806. Pottery 
production, profiting by Wedgwood’s improvements 
in ware, not only absorbed most of the home 
market, but exported five times as much to all] 
parts of the world. It was, indeed, no wonder that 
cheaper and more plentiful transport was demanded, 
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and that the carriage of goods was the most imme- 
diate object of those who were projecting new 
schemes. 

After an unsuccessful struggle to make the 
connection by canal, the Stockton and Darlington 
Railway was surveyed with a view to horse-traction. 
Apparently it was with no thought of introducing 
steam that immediately on the Act being passed 
the directors decided to have the line resurveyed, 
and asked George Stephenson to undertake this 
work. Stephenson had by then become eminent as 
anengineer. If was known that he had made a loco- 
motive, but entirely apart from that side of his work 
he had a considerable connection and a wide reputa- 
tion for engineering work, with much experience in 
laying out railways for horse traction and in super- 
vising their construction. Further, enquiry satis- 
fied the directors that he was an “intelligent, 
active, experienced and practical man, assiduous in 
his attention to what he undertook and moderate in 
his charges,” and on the faith of these virtues they 
appointed him engineer of the line three months after 
the Act had been obtained. They were quite clear 
that the line was, in the words of Edward Pease, 
the director who acted for the Board in the engage- 
ment of Stephenson, to be “a great public way, 
and to remain as long as any coal in the district 
remains.” It was, however, to have as little machi- 





tried at the South Wales colliery where he was 
engaged. Though it seems to have worked quite 
well, it was not taken up in the neighbourhood ; 
but Blackett, of Wylam Colliery, in Northumber- 
land, was impressed with the result of the trial, 
and gave Trevithick an order for a similar loco- 
motive. Trevithick sent up the drawings and 
patterns of this locomotive to John Whinfield, 
of Gateshead, his agent, by whom it was built in 
1805. <A reproduction of the drawings is shown in 
Fig. 1, page 783. Though for some reason the locomo- 
tive was never‘used on the railway, it was shown 
on a temporary track to work satisfactorily, and em- 
bodied essential features of subsequent locomotives. 
It had smooth wheels, furnished with flanges, and 
the combustion on the hearth was stimulated by 
turning the exhaust up the chimney. It was designed 
to haul about 10 tons at 4 m.p.h., and weighed 43 
tons. Although Trevithick built and exhibited other 
locomotives and steam carriages, he left England 
ten years later, and his work on locomotives 
remained without effect, except on the designs of 
his successors. 

Like its South Wales predecessor, Trevithick’s 
Gateshead locomotive was too heavy for the 
permanent way, and too light to secure the adhesion 
that would enable it to “ pull its weight ” economi- 
cally. Accordingly, in 1811, John Blenkinsop, a 





curves by carrying part of its weight on a bogie 
frame turning on a pivot had been patented by 
William Chapman in 1812, and was, in fact, applied 
by him in 1814 to an engine of his own design. 
Hedley’s locomotive became well known as 
“Puffing Billy,” owing to the smoke and noise 
it emitted. How far Hackworth, who while Hedley’s 
engines were under construction was foreman smith 
at Wylam colliery, was responsible for the design 
can hardly be decided. Indeed, the circumstances 
under which these and the numerous improvements 
that followed in the locomotive in succeeding years 
were devised, make it difficult to attribute many of 
these improvements to individual designers, to the 
exclusion of others. The friends of the individuals 
seem to have been more concerned than the indi- 
viduals themselves in claiming credit. The workers 
were for the most part content with getting their 
work done, and each helped the other willingly as 
occasion arose. 

George Stephenson at this time was a man of 
32, employed as superintendent engineer at the 
Killingworth Collieries of a group known as the 
Grand Allies. He had held this position for ten 
years, having previously been a directing engineer 
at another colliery, where he had been promoted 
from assistant fireman and plugman following 
upon an improvement he made on a Newcomen 








nery as possible, and except that it was to have iron 
rails the directors seem to have contemplated no 
modern improvements. 

Looking back, it will be readily understood that 
the steam locomotive may not have commanded 
any great degree of confidence at the date in ques- 
tion. It had long been recognised as desirable. 
Newton as a boy made a suggestion and sketch, 
though of an impracticable device, and it was 
among the earliest of the suggested applications 
of Watt’s engines. The first steam-propelled 
vehicle actually constructed and used seems to 
have been the steam carriage of Cugnot, which 
did actually travel with its load; but its imperfect 
steering gear and inadequate steam supply made 
it a failure in practice (see page 264 ante). One 
was made in 1769, and a second (Fig. 2 
above), was constructed as an artillery lorry in 
1770. Watt actually included a locomotive engine 
in his patent of 1784, and Murdoch, who was his 
assistant, made a working model of such a machine. 
Both the many other calls on his energies and his 
strong objection to using steam under any notable 
pressure prevented Watt from developing his non- 
condensing engine and the locomotive, and 
Murdoch, though he may not have shared Watt’s 
objection to the use of non-condensing engines, was 
also too fully occupied in other ways to follow up 
his locomotive design to any great extent. The 
first really practicable locomotive was designed and 
made by Trevithick, who, with his cousin Vivian 
patented a steam carriage in 1802, and in 1804 
modified it to a locomotive for rails, This was 








Fig. 2. Cuanot’s Steam CarriaGE, 1770. 


viewer in a Yorkshire colliery, devised the road and 
rack locomotive shown in Fig. 7, Plate XLIX, and 
four engines of this type were made in 1812-13 by 
Fenton, Murray and Wood. The design was similar 
in a general way to Trevithick’s, and was produced 
under his patent, the chief difference being that two 
cylinders were provided, working on cranks on 
separate shafts, and so connected that the cranks 
remained at right angles. Difficulty in starting was 
thus afoided. The engines weighed 5 tons and drew 
a load of 94 tons at 34 m.p.h. on the level, running 
light at 10 m.p.h. The use of a rack found applica- 
tion for heavy gradients in later years, but even in 
1804 many people thought, like Trevithick, that it 
should be unnecessary on the level or on moderate 
gradients, and in 1811 William Hedley, the viewer 
to Blackett, made a model which tended to confirm 
this opinion. In 1813 Hedley, assisted by Jonathan 
Foster and Timothy Hackworth, made an engine 
for the Wylam colliery, in which two steam-jacketed 
vertical cylinders were used, which transmitted the 
power through grasshopper beams to a shaft with 
over-hanging cranks set at right angles. From these 
the drive was taken through gearing to the four 
driving wheels. Like Trevithick’s, the boiler has an 
internal return furnace flue. The engine usually 
hauled about 50 tons at 5m.p.h. It weighed 8-3 
tons in working order. The heating surface was 77 
sq. ft., and the steam pressure 50 lb. per square inch. 
In 1815 it was rebuilt as an eight-wheeler on two 
four-wheeled bogies, so as to distribute the weight 
more evenly over the cast-iron plate way. The 
method of enabling an engine to go freely round 











engine. He had begun work in the fields as a child 
of eight, and did not go into the colliery till he was 
14 or 15; until he was 18 he could neither read 
nor write. While with the Grand Allies he had 
entire contro] of all the steam engines ; but this 
could by no means have exhausted his work. In 
1813 with the permission of his employers he 
began to practice as a civil engineer on his own 
account, superintending collieries in the district, 
altering their engines and railroads, constructing 
new engines, and laying down new lines. These 
circumstances are not merely matters of biogra- 
phical interest. They illustrate part of the quali- 
fications that enabled Stephenson to become the 
father of the railway service, when other men in no 
way inferior to him stopped short at producing 
inventions. His experience before he designed his 
first locomotive had covered every branch of work 
that was to enter into the railway service, when it 
was equipped for steam. It was in 1814, when he 
had just begun his independent practice, that 
Stephenson designed his first locomotive. It was a 
blend of Blenkinsop’s with Hedley’s, in which the 
advantage of Blenkinsop’s use of two cylinders was 
combined with the use of smooth wheels and edge 
rails, as in Hedley’s design. In collaboration with 
Ralph Dodds, a young viewer at Killingworth, he 
next eliminated the complication and wear involved 
in the driving gear by working through connecting 
rods off the rising and falling cross beam of the 
engine, the rods being furnished with cup and ball 
joints at their lower ends and attached to pins on 
the wheels. To keep the crank pins at right angles 
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THE CENTENARY OF PUBLIC 


STEAM 














Fie. 6. StTEPHENSON’S 


divide his time and interest equally between the 
two works. In this way the Stephensons were 
brought into relation -vith the railway service 
they were to create with a peculiar intimacy, and 
no doubt can be felt that the rapid improvement in 
railway practice in the following twenty years owed 
much -to that partnership. As the event turned 
out, Edward Pease had made a good bargain ; but 
when he made it the railway movement was opposed 
bitterly and vigorously by supporters of canals, 
turnpike roads and other vested interests, and 
among its other characteristics the partnership 
was remarkable for a uniform goodwill and fair 
dealing among the partners. 

It was with Robert Stephenson and Co. that, in the 
autumn of 1824, the Stockton and Darlington direc. 
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NORTHUMBRIAN, 1830. 


tors placed their first order for two locomotives. 
Of these only one was delivered by the date of the 
opening of the line a year later, making in all about 
16 locomotives constructed by Stephenson since 
1813. This No. 1 engine of the Stockton and 
Darlington, known as the Locomotion, ran on the 
line till 1846. It is still kept in working condition 
at Darlington, and Fig. 3, page 785, shows it as it 
now appears. Like previous designs, it has a pair 
of vertical cylinders arranged along the axis of 
the boiler, each driving by side connecting rods 
a pair of 48-in. cast-iron driving wheels, coupled 
by external rods, which keep the driving crank-pins 
of the front and rear wheels at right angles. The 
valves are driven by rocking shafts off a single 
eccentric on the Jeading axle, one shaft directly 
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Hackwortn’s Sans PaReEtn, 1829. 


and the other through a bell-crank lever. The 
driver controls the valve rods for disengaging and 
reversing from one side of a platform running each 
side of the boiler. Two pipes convey the exhaust 
from the cylinders up the chimney, and a feed 
pump is driven by a lever from the front crosshead. 
The cylinders are 10 in.—originally 9} in.—by 24 in. 
stroke. The boiler is 10 ft. long by 4 ft. in diameter, 
with asingle through flue of 24 in. diameter connect- 
ing direct with the chimney, which is 15 in. in dia- 
meter. The heating surface is about 60 sq. ft. A 
single safety valve is provided, loaded by a weighted 
lever. In the early days the practice was to fix this 
valve when running, and two fatal boiler explosions 
occurred through neglecting to release it when the 
engine was standing. The wheel base is 5-17 ft.; 
the weight in working order is 64 tons (with tender 
about 9? tons), and with a boiler pressure of 50 Ib. 
the engine was reckoned to develop about 10 h.p., 
and run at 8 m.p.h. 

With this locomotive, followed by three others of 
similar design, the line was run. The conditions of 
traffic allowed it to be used by anyone for horse- 
drawn vehicles on payment of the prescribed toll, 
and the engines were thus so constantly held up, 
that ultimately the use of the line had to be confined 
to locomotives, The passenger steam traffic was 
trifling. Meanwhile experiment was being con- 
tinued with the object of improving the locomotives. 
In 1827, for instance, an engine was built—the 
Experiment—with water-tube fire-bars and an 
internal water-drum, in addition to a return flue, 
two horizontal cylinders driving on to one axle, 
a feed heater, and other improvements. Being 
found too heavy for the road, it was placed on 
six wheels and on springs, and the results were so 
satisfactory that the other engines of the company 
were ordered to be altered similarly. Another, 
engine with modified design was the Royal George, 
built later in 1827 to the design of Timothy Hack- 
worth, who on George Stephenson’s recommen- 
dation had been appointed the company’s locomotive 
superintendent. This was a conversion of an 
engine that the company had bought from an 
outside maker and had found unsatisfactory. 
Fig. 4 shows a photograph of a model made at the 
time. In this the cylinders, though they were ver- 
tical as in the earlier designs, were no longer arran ged 
tandem along the boiler, but were placed side by 
side to drive direct on to the crank-pins of the trailing 
wheels. The engine was carried on six wheels, all 
coupled. In the following year the Lancashire 
Witch was built, in which cylinders inclined at 
45 deg. were used, driving direct on to the wheels 
and thus simplifying the construction of the 
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15. Bury’s Comet, 1836, 

















Experiment. A twin flue was also fitted, each flue 
containing its own grate. Forced draught was 
applied by a bellows to enable coke to be burned. 
The engine was carried on springs, and an expansion 
gear was fitted, to be applied by hand as desired. 
There is reason to think that by this time Robert 
Stephenson was taking an active part in the design of 
locomotives, and it is impossible to say how much 
of the further evolution of their design was due 
directly to his father. It seems clear that on the 
one hand George Stephenson, who had an increasing 
personal practice, could have had little time to 
spare for anything that his partners or staff could 
do for him, but that on the other he took an active 
interest in considering every fresh proposal for 
improvements or alteration of design, and his 
criticism was at all times welcomed and respected. 

The calls on George Stephenson’s personal time 
were considerably increased in 1826 by his appoint- 
ment as Chief Engineer to the Liverpool and 
Manchester Railway. The line had been surveyed 





Fig. 16. Steurn’s Locomotive, 1829. 


| for the promoters by G. and J. Rennie, but the 


directors held it indispensable for the super- 
intendence of the work to be done by a resident 
engineer, and as Mr. Rennie was unable to undertake 
this the appointment was given to Stephenson, who, 
in addition to his mechanical knowledge, was now 
reputed to have had more experience in constructing 
and working railways than perhaps any other in- 
dividual. The work included one essential piece of 
civil engineering, namely, carrying the line over a bog 
on which cattle could not walk. This called for 
exceptional ability and. courage, and the complete 
success with which Stephenson performed this 
task illustrates another side of his extraordinary 
accomplishments distinct from locomotive work. 
Beyond confirming and enhancing Stephenson’s 
personal reputation the execution of this work had 
no immediate effect on the development of the use of 
locomotives. Later, as a consequence of differences 
of opinion as to the respective advantages of loco- 
motives and stationary winding engines with rope 





traction, it was decided to offer a premium for the 
best locomotive. This offer was made in the spring 
of 1829, and trials of the competing engines 
were held at Rainhill in the autumn. 

The state of the art at this date and the expecta- 
tions of the promoters of the trials may be judged 
from the chief conditions of competition. The 
locomotives were required effectually to consume 
their own smoke in accordance with an Act of 1827. 
The weight, including water but not fuel, was not 
to exceed 6 tons, and if it exceeded 4} tons it was to 
be carried on six wheels. Except for the Sans Pareil, 
no engine exceeded 44 tons ; all were on four wheels. 
The engine and boiler were to be supported on 
springs. The boiler was to work at not more than 
50 Ib. per square inch, controlled by a mercurial 
gauge to indicate the excess over 45 lb., and the 
machine run on the level was to draw day after day 
three times its own weight at 10 miles an hour. 
Of some ten engines prepared for the trials, three 
actually competed, and one only—Stephenson’s 
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Rocket (Fig. 8, Plate XLIX)—went right through 
the tests, which represented on a 1} mile track the 
journey from Liverpool to Manchester and back. 
The outstanding advance shown in the design of 
the Rocket was the multi-tubular boiler and fire- 
box, which provided adequate heating surface, the 
coke fire being provided with sufficient draught by 
the use of “ blast pipes,” which led the exhaust from 
the cylinders up the chimney. The cylinders— 
8in. in diameter by 17 in. stroke—were at the firebox 
end of the boiler, inclined at an angle of 35 deg. to 
the horizontal, and driving direct on to the 56}-in. 
driving wheels. The frame was of flat bar iron, 
arranged entirely within the wheels. The whole 
weighed 4 tons 3 cwt. On the trials she averaged 
14 miles an hour, with a maximum of 24 m.p.h. 
The Sans Pareil (Fig. 5), designed by Hackworth, 
had a return flue, water jacketed and projecting 
beyond the boiler on the fire grate side, with a very 
powerful exhaust blast, which removed a great deal 
of unconsumed fuel. According to the contem- 
porary account of Nicholas Wood, one of the judges, 
quoted in Mr. Warren’s Century of Locomotive 
Building, it had about two-thirds of the beating 
surface of the Rocket, but evaporated a third more 
water at more than double the cost of coke per pound 
evaporated. The cylinders were vertical, as in 
Hackworth’s previous design. The third com- 
petitor, Braithwaite and Ericsson’s Novelty (Fig. 9, 
Plate XLIX) was of entirely different design. It 
weighed only 2? tons, and used forced draught 
produced by bellows, the furnace gases passing 
through a long coil in a horizontal prolongation of 
its vertical boiler. The construction had no 
apparent effect on subsequent lbcomotive design. 
By August of the following year, before the 
opening of the Liverpcol and Manchester line, 
Stephenson had carried the design of the Rocket 
considerably further. In the Northumbrian (Fig. 6, 
page 786), the 3-in. tubes of the boiler had been 
reduced to 1$ in, and increased in number, so as to 
give the engine a heating surface of 412 ft., or over 
three times that of the Rocket in a boiler of the 
same diameter (3 ft.) and only 6 in. longer (6 ft. 6 in. 
long). The firebox was made larger, giving nearly 
half again as much heating surface as in the Rocket, 
and was made in one with the boiler shell, thus 
assuming the form which, after a certain experi- 
mental period, particularly between 1850 and 1860, 
became the normal type of locomotive fire-box. 
The frame was made of vertical plates or bars, which 
carried the axle-boxes. The cylinders, 11 in. in 
diameter by 16 in. stroke, were nearly horizontal, 
and worked direct on to 5-ft driving wheels, with 
2 ft. 8 in. rear wheels and a wheel-base of 7-5 ft. 
The weight in working order was 7-3 tons, of which 
4 tons were on the driving wheels. This engine led 
the procession on the opening of the Liverpool and 
Manchester line, and, except for its cylinders being 
still at the fire-box end, approaches clcsely the type 
on the lines of which the design of the locomotive 
was to be developed. Before the end of the year 
(1830) its successor, the Planet, was running ; 
Fig. 14, page 787, shows the Mercury, which was 
practically identical in construction with it. In 
this the cylinders were horizontal and placed inside 
the frame and below the smoke-box, thus reducing 
heat losses. They drove on to a crank axle in front 
of the fire-box, which carried a larger weight than 
in the Northumbrian—about 5 tons out of 8 tons— 
with a corresponding increase of tractive power. 
In other respects the engine was much the same as 
the Northumbrian in design and dimensions. 
Having regard to the importance of the multi- 
tubular boiler in permitting a sufficient generation 
of steam, it may be of interest to refer shortly to 
the Séguin locomotive, shown in Fig. 16, page 787. 
Séguin was a French engineer, interested in an 
intended railway from St.-Etienne to Lyons, who 
at the end of 1827 visited England and saw George 
Stephenson and his engines. What he saw on the 
Stockton and Darlington line decided him to lay 
out his line with a view to locomotive traction. The 
French company subsequently got Stephenson to 
gu over and advise on the plans of their engi- 
neers, and the Government allowed two Stephenson 
locomotives to be introduced duty free for the 
guidance of Séguin and another manufacturer. 
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boiler just before coming to England, and in March, 
1830, took out a second patent for a locomotive 
with a different form of multitubular boiler. In the 
autumn of 1829, two months after the first trial of 
the Rocket, a trial was made of Séguin’s loco- 
motive, which was driven under forced draught 
by a fan. French patents in those days were not 
published till their expiration, and the claim, made 
at a later date, that the use of a multitubular boiler 
on the Stephenson locomotive arose from Séguin’s 
invention may be dismissed. Indeed even in this 
country the publication of a patent specification at 
the beginning of last century consisted of permission, 
for a high fee, to read it in a manuscript kept as 
a Chancery Record in London. No notes were 





Séguin had patented a. multitubular stationary 





allowed to be taken, and to obtain a copy was an 


























a 








Fie. 18. Samusr.’s Express CARRIAGE, 1848. 


extremely costly business. The mere fact, there- 
fore, of an invention having been patented at an 
earlier date raises no presumption at all that it 
was known to a later inventor. As a fact the multi- 
tubular boiler was patented early in 1826 by James 
Neville, a London engineer, who shortly afterwards 
in another patent proposed to apply it to a steam 
carriage. Séguin retired after making the St. 
Etienne-Lyon line, and devoted the rest of his life 
to purely scientific study. He was unquestionably 
an able man, seeking apparently no public honours. 
and his fame will not be increased by the suggestion. 
made after his death, that he was the French 
Stephenson. It could hardly have been’ made by 
anyone, such indeed as Séguin himself, who knew 
the character of Stephenson’s: work ; and perhaps 
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no better illustration of the difference between the 
two in their attitude to practical railway work can 
be wished than a comparison of the locomotives 
produced by the Stephensons in 1830 with that 
which Séguin produced in the same year. 

_The Planet, though having practically the same 
dimensions and heating surface as the Northumbrian, 


Howe’s Link Motion, 1842. 


| proved to be a much more powerful engine, and it 
| practically settled the leading lines of the design of 
| Stephenson engines for some years. Modifications 
| in detail were constantly being tried and adopted, 
}and as the size of the locomotives increased and 
| unsteadiness was caused by the projecting fire- 
' box, a pair of wheels was added at this end behind 





| the firebox. In 1831 it was desired to have a loco- 
| motive that would draw loads up certain inclines 
|on the Liverpool and Manchester line, which had 
| been designed to be worked by stationary engines, 
}and on which several of the then existing loco- 
motives were needed to handle any substantial load. 
For this purpose the Samson and the Goliath were 
built with 14-in. cylinders instead of the 11-in. 
on the Planet, and somewhat larger boilers and 
grates, giving about 10 per cent. more. heating 
| Surface and rather more than proportionate grate 
jarea. The driving and leading wheels were reduced 
| to 4 ft. 6 in. and were coupled, and thus the entire 
weight of 10 tons was available for adhesion, about 
double that of the Planet. These engines were 
completely successful for their purpose, and con- 
firmed the view that had been taken of the Planet 
construction. It may be said, in fact, that for the 
first time definite lines of design had been laid down, 
| which were sufficient to guide an increasing manu- 
| facture for some years, and in certain respects have 
| never been displaced. The progress that the 
| Stephensons had made in six years, mainly through 
their improvements in design and in a far smaller 
measure by increase of weight, is seen on comparing 
| the leading figures of the Samson with those of the 
| Killingworth and Hetton engines running in 1825. 
|The weight had, in fact, only increased by one- 
| third—74 tons to 10 tons; but in round figures 
| the heating surface was 11] times as great and the 
| evaporation 10 times, while per ton of engine weight 
| nine times as much heating surface was obtained 
|and five times the power. 

| By this time the manufacture of locomotives 
'was beginning to attract the attention of other 
| manufacturers, and in particular, Bury, of Liver- 
| pool, began to specialise in them, building his first 
engine in 1829. This was a failure; but in 1830, 
| having been joined by James Kennedy, who in 1824 
|had been engaged with the Stephenson firm, a 
| revised design was produced in the Liverpool, which 
| gave more satisfactory results. It was of impor- 
tance chiefly because in 1837 Bury became locomo- 
tive superintendent of the London and Birmingham 
Railway, and his type of engine was used on that 
line for some years. Indeed, at the outset, though 
the 36 engines with which the company started 
| had been made by six different makers, including 
| Bury’s own firm, from the same designs, they were 
|let to Bury under contract to keep them in repair 
|and provide the company with motive power at 
an inclusive price per mile. The Liverpool of 1830 
had inside cylinders under the smoke-box, driving 
on toa crank axle with four 6-ft. wheels coupled, the 
axle being carried in two inside bearings. The boiler 
had a firebox D-shaped in plan, with a high domed 
crown. Fig. 15 (page 787) shows a model made in 
1846 of an 1832 engine of this type, but with six 
wheels, a modification that Bury had ultimately to 
accept. A later form of this design was the Wrekin, 
stated by Bury to be “ similar, in all the principal 
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parts, to the ‘ Liverpool ° locomotive engine, built 

. in 1830, except that in view of its extra weight 
it was placed on six wheels,” is shown in Fig. 11, 
Plate L. It will be observed that by this time, 
apparently about 1846, the high-domed firebox had 
been abandoned, and the engine had single drivers ; 
the valve gear had also been altered to correspond 
with the improvements indicated by Howe. Another 
example of a non-Stephenson engine of this period is 
shown in Fig. 10, Plate X LIX illustrating the Comet, 
built by R. and W. Hawthorn in 1835 for the new 
Newcastle and Carlisle Railway. It was notable 
for using four fast eccentrics in its valve gear in 
place of two loose ones, though it did not have the 
jaws on the eccentric rods introduced by the 
Stephenson firm, who had themselves adopted the 
four fast eccentrics at about the same time. 

Both consideration for the permanent way and 
the recognition that further engines would have to 
be more powerful and heavier still, led the Stephen- 
sons to consider the use of a third axle on loco- 
motives of the Planet type, and in 1833 Robert 
Stephenson patented a six-wheeled locomotive with 
the driving wheels without any flange, so as to 
reduce the strain on the crank axle, the purpose of 
the extra wheels being declared to be to allow the 
use of a larger boiler and firebox. The wheels were 
all to have bearing springs. The specification is also 
notable for describing a steam brake to be applied 
to the driving and trailing wheels. On this system 
the Patentee was constructed, and its general 
design became standard for British passenger loco- 
motives for many years. Fig. 12, Plate L, shows 
the Harvey Combe, built in 1835, and selected by 
Robert Stephenson to illustrate the type. The 
driving wheels were 5 ft. in diameter and the leading 
and trailing wheels 3 ft. 6in. The engine had both 
inside and outside frames, with bearings for the 
crank axle in each; the difficulty of lining these 
up was Bury’s chief reason for preferring to have 
only inside frames. The cylinders were 12 in. in 
diameter by 18 in. stroke, and the engine weighed 
just under 12 tons. 

Up till this time George Stephenson had set his 
face against wheels of more than 5 ft. diameter for 
the locomotives of the Liverpool and Manchester, 
and when Bury desired to supply that line with a 
locomotive the acceptance of his offer was made 
conditional on his driving wheels being reduced to 
that diameter. The normal speed on then existing 
railways would sometimes run up to 35 or 40 
m.p.h., and had been known to reach 50 or 60, 
though 20 to 25 was more usual; but the 
higher speeds undoubtedly meant a high piston 
velocity and probably undue wear. Brunel, 
however, in laying out his plans for the Great 








| Western Railway, which opened in 1838, was set 


on having a higher speed than had previously been 
usual without an excessive piston velocity, and 
accordingly required a larger wheel diameter. 
Both in Russia and the United States, with gauges 
of 6 ft. and 5 ft. 6 in. respectively, a similar desire 
was felt, and in 1836 Stephenson made for these 
countries engines on the 1833 standard lines, but 
with 6 ft. and 6 ft. 6 in. driving wheels respectively. 
To meet Brunel’s views he built in 1837 a similar 
engine—the North Star—but with 7 ft. driving 
wheels. It was in general appearance as Fig. 17, 
page 788, with 16 in. by 16 in. cylinders and a 
rather larger boiler and wider firebox than the 
Stephenson standard of that date, but otherwise 
quite similar, 

Among the circumstances restricting the further 
increase of locomotive dimensions was the size 
of existing turntables, which limited the wheelbase. 
This had already reached 11 ft. 8 in. on a narrow 
gauge engine of Stephenson’s 1833 type, and in 
order to obtain more boiler space it would have 
been necessary on that design either to increase 
the diameter of the boiler, imposing a greater weight 
on the leading wheels, which in this type of engine 
was thought undesirable, or to increase the wheel- 
base, which the size of the turntables would not 
allow. The design had also the disadvantage of 
involving in the larger sizes a greater increase of 
firebox than of tube surface, and consequently 
excessive smokebox temperatures and consumption 
of fuel. To meet these objections and provide a 
considerable margin for increase of size Robert 
Stephenson designed his “‘long boiler’ engine of 
1841, in which all three axles were arranged in front 
of the firebox, larger boilers could be used without 
increasing the wheelbase, and a larger area of 
heating surface obtained in the boiler per foot of 
heating surface in the firebox. Various other im- 
provements in fittings or parts were also described ; 
but, apart from the rearrangement of wheels, the 
most notable was the abandonment of the outer 
frame and the adoption of a single-plate frame within 
the wheels. Both in this respect and in the use of an 
overhanging boiler, to which he had always objected 
up til] then, Robert Stephenson showed the charac- 
teristic readiness of his father and himself to accept 
the dictation of experience. Bury on his own 
London and Birmingham line had persistently used 
locomotives with overhanging fireboxes and a 
comparatively short wheelbase; and Stephenson 
avowed frankly that, in face of the experience of such 
engines having run uninterruptedly over a series 
of years with an enormous traffic and no accident 
arising from the construction, the objection to 
this design could not be maintained. Similar 





considerations probably contributed to determine 


his omission of the outside frame. As had been 
done with the 1833 six-wheeled type, the long-boiler 
locomotives were made with various combinations 
of wheel coupling, and the 6-coupled type con- 
tinues to be one of the standards in Europe up till 
the present time. 

The dominant consideration in the design of the 
long-boiler locomotives was economy of fuel, and 
this they were found to effect. The next demand 
was for increased speed. It arose out of the dis- 
cussions on the choice of rail gauges, and was 
accentuated by the trials that were made in order to 
settle questions in dispute. The acute differences 
of this battle of the gauges did not arise of a sudden, 
and during the preliminary discussions it became 
evident to Robert Stephenson that a demand was 
likely to arise for a locomotive possessing the 
advantages of the long boiler type, but able to 
run steadily at higher speeds than had been con- 
templated in their design. The design as it stood 
in 1845 did not fulfil thes: requirements. The 
experience of the London and Birmingham with 
locomotives having an overhanging fire box had 
not related to speeds such as were now contem- 
plated, and the tendency of the long boiler type to 
unsteadiness at high speeds was accentuated when 
the cylinders were fixed outside the frame, as was 
done in order to reduce danger if a crank axle 
should break. Accordingly the wheel base was 
extended to 12 ft., the cylinders were brought within 
the wheels and much nearer the driving wheels and 
the centre of the engine, and the driving wheels 
were shifted from the centre to the smoke box end 
of the boiler, converting the locomotive into a rear- 
driver. The resulting locomotive, known only as 
A, is shown in Fig. 13, Plate L. 

While the locomotive to this revised design was 
being made, the enquiry into the relative merits of 
the broad and the narrow gauges was held, and so 
far as concerned locomotives the issue seemed to be 
whether, on the narrow gauge, locomotives could be 
made as safe and, within the limits of what was or 
was likely to be wanted, as powerful as on broad 
gauge. -It was decided that the matter should be 
decided by trials in the presence of Commissioners. 
These were reported to show that while the narrow 
gauge engine was the less steady, the unsteadiness 
was unimportant ; there seems to be little doubt that 
the permanent way was not fit for the speeds in 
question. So far as comparison could be made in 
regard to efficiency the broad gauge engine appeared 
to be slightly more powerful, but markedly less 
efficient in evaporating power. As a consequence 
it was held in effect that these trials showed 
no praetical difference between the locomotives 
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Fig. 46. 
Fias. 45 anp 46. TRAINS ON THE LIVERPOOL AND MANCHESTER RAILWAY; FROM AN ENGRAVING OF 1834. 





box is cylindrical, and contains a Robinson type 
SS ; superheater header having 45 elements. The heat- 
! ing surface of the boiler tubes is 2,757 sq. ft., of 
the fire-box 237 sq. ft., giving a total of 2994 
sq. ft. The superheating surface is 646 sq. ft. The 
grate area is 56-4 sq. ft. The total wheelbase is 
79 ft. 1 in., but the adoption of the Garratt prin- 
ciple makes it possible for the engine to take a 
curve of 5 chains. It will thus enter yards which 
| would be inaccessible to much smaller locomotives 
|of normal type. We propose to deal with the engine 
| in detail in our next issue. 
| Another interesting locomotive has just been 
|turned out of the Doncaster shops to the designs 
|of Mr. H. N. Gresley for the London and North- 
| Eastern Railway, and is illustrated in Fig. 44. This 
is the first 2-8-2 (Mikado) type locomotive to make 
| its appearance on the railways of this country, and 
|is the most powerful freight engine on our lines 
apart from the Garratt just described. The total 
weight of the engine and tender work out at 151 
| tons 8 cwt. in working order. With over 72 tons 
{on the driving wheels the engine is capable of 
exerting a tractive effort of no less than 38,500 lb., 
and being fitted with a booster this can be increased 
up to 47,000 Ib. The load on the booster axle is 
18 tons 4cewt. The engine has three cylinders, each 
|20 in. in diameter, with a stroke of 26 in. The 
| booster has two cylinders, 10 in. by 12 in. The 
| leading wheels are 3 ft. 2 in. and the trailing 3 ft. 
|8 in., while the drivers are 5 ft. 2 in. in diameter. 
| A prominent feature of the locomotive is the large 
| boiler which has a total heating surface of 2,930 
| 8q. ft., with, in addition, superheating surface of 
|525 sq. ft. The heating surface is made up of 
| 215 sq. ft. in the wide fire-box, 1,880 sq. ft. for 
the 168 tubes 2} in. in diameter and 19 ft. long, and 
835 sq. ft. for the superheater element flues 5} in. 
in diameter. The grate has a width of 6 ft. 11? in. 
and a length on the slope of 5 ft. 104% in. The 
area thus provided is 41-25 sq. ft. The fire-box 
| tube sheet is set into the barrel providing extra 
| combustion space for the box. The front ring of 
the barrel is 5 ft. 9 in. in diameter inside; the 
second ring tapers out to a diameter of 6 ft. 5 in. 
at the throat sheet end. The working pressure 
is 180 Ib. per square inch. The total wheel base of 
the engine is 36 ft. 2 in., the driving wheel base 
being 18 ft. 6 in. The tender carries 7 tons of 
coal and 4,700 gallons of water. The wheel base of 
Chas s 40. engine and tender is 59 ft. 8 in. and length over 
Se ee buffers 69 ft. 10 in. Mr. Gresley has thus cele- 
anything previously obtaining in Great Britain.;steamers, due in great measure to the large brated the year of the Centenary by turning out 
The outside diameter is 7 ft., and the length from| capacity of the fire-box which is possible in | two quite interesting and unusual locomotives. 
the front tube sheet to the back head is 22 ft. 4in.| this type of construction, and this characteristic Considerations of space make it impossible to 
= an Previous Garratt locomotives have been very free | is fully retained in the present model. The smoke- ! follow the progress of locomotive building in 
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constructional detail and individual parts. From the 
time when expansion was put on a good working 
footing by Howe’s link, of which Fig. 27, page 789, 
shows the original wooden model, the history of that 
important part of locomotive gear is familiar. 

he most notable feature of it is perhaps the 
considerable time that the Walschaert’s gear, in- 
vented in 1844, and practically perfected in 1848, 
had to wait before it received the recognition it 
enjoys to-day. 

The evolution of carriages has produced results 
which have changed appearances even more 
than in the case of locomotives. Without following 
the stages it may be interesting to refer to a few 
examples of the early accommodation provided. 
The first passenger carriage ever used on a railway 
is shown in Fig. 47. Made in 1825, for the Stockton 
and Darlington Railway, until 1833 it was usually 
or always horse drawn, the steam engine being 
reserved for coal trucks. Figs. 45 and 46 show from 
a contemporary print how early steam trains were 
made up. The line, so far as it entertained pas- 
sengers, cared little for any but first class, and the 
third-class carriages were merely open wagons without 
seats; the best that can be said for them is that 
they had a hole in the floor to carry off the rain. 
Fig. 48 represents a third-class carriage built about 
1840 for the Bodmin and Wadebridge Railway ; 
perhaps the most remarkable fact about it is that 
it was used on that line until 1889. Its construction 
may be understood without difficulty. It weighed 
2-91 tons, and had a wheel base of 6? ft. By 1848 
Mr. R. C. Mansell introduced his wheel for passenger 
carriages. This remains practically the same. to 
this day. 

The development of the permanent way of 
railways, though intrinsically a much simpler 
business than that of locomotives, appears for some 
time to have preceeded no faster than the more 
complicated work. For this there seem to be two 
probable reasons. There are a number of engines 
on a busy line even of moderate extent, and the use 
of one for a short while ms y produce fresh informa- 
tion; but there is only one permanent way, and 
experiments thereon require muchtime. The laying 
of railways, again, was not a new art, like the 
running of locomotives. Since some date earlier 
than 1600, railways or tramways had been in use 
regularly in mining districts. The track had acquired 
its own characteristics, developed with regard to the 
much lighter loads and lower speeds possible with 
horse traction; and though doubtless those who 
were in charge of it would be aware that roads to 
carry locomotives and their freight were more 
exacting than when the load was limited by the 
strength of a horse or horses, even the wisest of them 








Fig. 52. FisHpecirep Rar, 1825. 




















Fie. 53. Surrey Rar anp SLEEPER, 1801. 


failed to realise how much more resistance the 
road required. As the development of locomotives 
shows, they did not even know from one decade to 
another how much heavier and faster the locomotives 
themselves would be. Nevertheless, the matter was 
one of perhaps greater consequence to railway 
pioneers than seems always to have been recognised. 
The comparative frequency with which locomotives 
were derailed may have been due to their particular 
features ; but sometimes it seems quite as likely 
that the road was at fault. The steps therefore 
by which the early railroads came to improve 
themselves are a part, and may have heen a very 
important part, of the means by which railway 
transport succeeded in making progress. 

Passing by the early days when raiis were longi- 
tudinal timbers, which in the next stage were 
furnished with wooden facings that could be 
renewed when sufficiently worn, and the cast-iron 
facings to them that were substituted at Coal- 
brookdale in 1767, the first step to iron railroads 
was made by a cast-iron plateway laid at Sheffield 
in 1776, with a raised flange, which kept wagons on 
the track, and also dirt. Then came cast-iron edge 
rails, an example of which, taken from a line laid 
in 1793 and still in use, is represented in Fig. 49. 
They were spiked to plugs in stone at a gauge of 
4 ft. 44in., and the switch that moved the point at 
the crossing turned on a pin dropped into a hole, and 
had to be operated by hand. The plateway from 
which the specimen represehted in Fig. 50 was taken 
was laid in 1799, and is still occasionally used. Here 
again the switch, though it has a wrought-iron 
tongue, has to be moved by hand. The edge rails 
were cast with feet, which broke off, and this in 1797 
led to the invention of chairs. Wrought iron was 
introduced first in 1808 as a square bar, with spikes 
driven through it into wooden plugs in stones, 








though its cost resulted in cast-iron being continued 
in use, and the fish-belly section to be introduced 
as a means of strengthening the rail. Fig. 53 is 
froni a piece of plate rail of the Surrey Iron Railway 
begun in 1801, the rails being secured on a double 
road at about 4-7 ft. gauge. One form of it was the 
rack with half-round depressions along the side 
that accommodated the driving spur wheel of 
Blenkinsop’s 1812 locomotive. By 1820 rolled-iron 
rails began to come in, successively with single head 
and in fish-belly section; the latter ingeniously 
managed by a groove cf varying section in the 
bottom roll and a second pass on the flat through 
plain rolls. A piece of the Stockton and Darlington 
road is represented in Fig. 52, the rails being pinned 
to the chairs and the chairs secured to stone blocks 
by wooden pegs. The Liverpool and Manchester 
road had heavier rails with larger chairs, in which 
they were fixed with side keys. By 1834 the Bodmin 
and Wadebridge Railway had a permanent way of 
standard gauge with granite-block sleepers about 
20 in. square by 12 in. deep, and with transverse 
blocks 6 ft. long at intervals to act as ties. Cast-iron 
chairs were spiked into holes in the sleeper plugged 
with wood. The rails, 42 lb. per yard, were of 
wrought iron, 34 in. deep, and of something like a 
bull-headed form. Fig. 51 shows a piece taken 
from it. a 
The signalling arrangements had their origin in 
simple beginnings, and perhaps the most remarkable 
fact about them is that the semaphore was intro- 
duced by Sir Charles Hutton Gregory in 1841, and 
remains still the almost universal basis of mechanical 
signals. The electric telegraph followed very 
quickly on the introduction of railways, and by 
1844-5 Sir W. F. Cooke’s block system was tried 
in the comparatively complicated form shown in 
Fig. 56, in which each station had a signal of the 


























JUNE 26, 1925.] 


ENGINEERING. 





795 








THE CENTENARY OF PUBLIC STEAM RAILWAYS. 





























Fia. 54. CHAMBERS’ 


INTERLOCKING FRAME, 1860. 

















Fie. 56. Brock Sianat InstRuMENT, 1844. 


situation at every other station. 
had simplified the method to the form shown in 
Fig. 55, with two needles indicating by their posi- 
tion whether the line was blocked or clear. In 1856 
Saxby connected the point and signal levers, so 
that they worked simultaneously, but it was not 
till 1860 that Chambers produced the interlocking 
frame, in which each lever moves independently, 
but is controlled by the previous movement of the 
point or conflicting signal levers. 

The brief summary given above describes the 
manner in which famous railwaymen have solved 
the problems of their times. The recital inevitably 
Suggests the problems that remain for attention in 


By 1854 E. Clark | 





form, and railways have again to weigh the circum- 
stances in which power generated by stationary 
engines may be more advantageous for traction than 
when generated on a locomotive. A hundred years 
ago the question was a burning one, and the loco- 
motive service began to be possible only when, in 
most circumstances, the question was answered 
decidedly against the stationary engine. With 
electric generation the answer is by no means so 
decided. Already conclusive evidence has shown 
that in some circumstances the stationary generation 
of power and its conversion into current may give a 
more efficient and flexible service than can be 
obtained by locomotive generation, but the evidence 


the present and the future. There is still, and must | is not yet sufficient to permit of any general state- 


always be, the investigation of new methods, designs 
and materials, which formed the majority of the 


problems that arose when the industry was new. | 


In the definition, for example, of the circumstances 
in which electricity may be applied with advantage 
to railway traction an old problem arises in a new 








ment of when such generation and conversion will 
be economically advantageous. The gain that has 
been shown where the method is properly applicable 


is so large that this is certainly one of the great 
questions of the immediate future, and with it goes 
the problem, analogous to the battle of the gauges, 


Fie. 55. Onarx’s Biroox Sianat INsTRUMENT, 1854. 


of deciding the form in which current is most efficient 
for the particular purposes of the railway service. 
The difficulty of all such problems is that they can 
only be decided on circumstances as they now are 
and can be foreseen, and the decision cannot provide 
for the circumstances that cannot be foreseen. In 
the question of electric traction, for instance, the 
comparison to-day must be between locomotive 
generation of power that falls far short of what is 
theoretically possible, and stationary generation, 
that gets much nearer to it. The problem of 
improving the efficiency with which fuel is used to 
generate power affects other industries besides 
railways, but to railway work it is of capital import- 
ance. The metals, again, of which railway appli- 
ances can be made are theoretically far more 
numerous than they were, but for many purposes 
the most attractive of them are excluded by their 
cost. Problems of this kind affect all industries, and 
the railway service has learned by experience and 
knows by well-established tradition, how far- 
reaching may be the consequences of an ill-con- 
sidered change, and, on the other hand, how grievous 
those of a lost opportunity. 

But beyond the problems that involve the dis- 
covery, criticism and application of methods and 
materials that are new, the railway service to-day is 
concerned still more to make the most of what it 
already has. Its great roads and structures impose 
on it quite definite limitations, which when the 
industry and profession of railway engineering were 
new, left a good working margin. Little of that 
margin remains, and perhaps many of the problems 
that are of most interest to it to-day arise from the 
fact that some of the most important of the resources 
can look in practice to little or no extension, while 
the demands made are almost certain to increase. 
Some of the solutions may be helped by scientific 
inquiry. Inthe very earliest days of steam railways 
man recognised that the resistance of the air to a 
moving train might be something considerable, but 
in spite of wind tunnels and aerodynamical theory, 
the railway service has not advanced to any great ex- 
tent in taking practical account of this resistance, 
or even in making its selection from the fifty odd 
formule that have been proposed for determining 
the resistance. A great amount of work, again, has 
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effect of moving loads on bridges. For the time 
being the best result that can be announced is that 
the whole matter needs further investigation, and 
though by using great factors of safety, bridges are 
made safe against the moving loads to which they 
are subject, no one can tell whether the safe live 
load on existing bridges may not be a good deal 
higher than has been calculated, or whether new 
bridges to stand given live loads need be as heavy 
as must at present be assumed. 

The railway service provides the main arteries and 
veins through which the products of industry flow. 
Its traffic returns have long been held to be the 
safest index of the state of commerce, as the pulse 
is of the human circulation. Those who administer 
it have a hard and difficult task, especially at the 
present time, and it is none the easier because of 
the gravity of the issues that depend on its efficiency. 
The present Centenary should be an encouragement 
to them to remember that. the pioneers whose work 
is now being celebrated left behind them more 
than their splendid works. Their spirit of inde- 
fatigable keenness, combined with sound judgment, 
is the fortunate inheritance of their successors 
to-day. 

In concluding this article we would like to 
acknowledge the assistance we have received in its 
preparation, and in facilities connected with the 
reproduction of many of our illustrations, from 
the Science Museum, South Kensington, and als) 
from the Institution of Mechanical Engineers. 








NOTES ON NEW BOOKS. 


THERE are many types of industrial work in which 
it is essential to have a handy means of obtaining 
information relating to the humidity of the atmosphere. 
In the textile trades, as is well known, the effect of 
the humidity of the air is markedly reflected in the 
product of the factories, and regulations have been 
framed to fix the limits which it is permissible to use. 
There are other phases of work in which the moisture 
content of the air has an important bearing on the 
work done, such as in the tobacco and tea trades, 
and, indeed, in every case in which drying must be 
resorted to. We now have available ‘ Practical 
Humidity Tables,” which were compiled by the tech- 
nical staff of Messrs. A. B. Cleworth and Co., Limited, 
who specialise in matters relating to air conditioning. 
These tables are put up in serviceable form and 
published by Messrs. Taylor and Francis, of Red Lion 
Court, Fleet-street, London, at a price of 6s. net. 
The data on which the tables have been based are the 
well-known ‘ Hydrometical Tables” of Professor 
Glaisher, and will be found to meet the requirements of 
practical work in the same way as those of Professor 
Glaisher are suitable for use for scientific purposes. 
In range they cover the requirements in the various 
industries in which temperatures between those of 
refrigeration and the boiling point of water at atmo- 
spheric pressure are used. There are sets of tables for 
Centigrade and Fahrenheit, and for wet and dry bulb 
thermometer readings, and we are satisfied that the 
compilers have given the necessary information in a 
form which will be greatly appreciated by all who are 
concerned with such matters in industry. 





The Association of Engineering and Shipbuilding 
Draughtsmen has recently added to its valuable 
series of publications two useful pamphlets. Of 
these, one dealing with ‘‘ The Design of Marine 
Diesel Engines” has been prepared by Mr. A. 
Buchanan. In this the author deals comprehensively 
with the proportioning of Diesel engine details, and 
his work will undoubtedly prove extremely welcome 
to the many draughtsmen who have now to take an 
interest in ‘“‘ Diesel”? engineering. We note one 
minor slip, where it is stated that “for a given volume 
of cylinder the cylindrical surface is a maximum 
when the length of the cylinder is equal to the 
diameter.”” The word maximum should, of course, 
be replaced by minimum. This unlucky oversight is 
not likely to mislead anyone, and in no way detracts 
from the great utility of the pamphlet considered as a 
whole. The second pamphlet deals with ‘ The 
Balancing of Reciprocating Engines.” It has been 
written by Mr. G. A. Stephens, and discusses in detail 
the problems most commonly encountered in practice. 
To illustrate the use of the formule arrived at the 
author works out in detail the balancing weights for 
a two-cylinder locomotive. In our issue of Decem- 
ber 9, 1921, Mr. P. Cormack showed how greatly 
balancing problems could be simplified by the use of 
an exponential analysis. Unfortunately, few draughts- 
men are familiar with the exponential forms of the 


wise to base his treatment of the subject on the 
familiar sine and cosine functions. Both pamphlets 
are on sale at the offices of the Association, 96, St. 
George’s-square, London, 8.W.1, the published price of 
each being 2s. 





The series of technical dictionaries in six languages 
edited by Mr. Alfred Schlomann, Munich, with the 
assistance of German, British, French, Italian, Spanish 
and Russian specialists, is being gradually extended to 
cover every branch of industry. The last issue to 
reach us is Vol. XV, dealing with Spinning, its Processes 
and Products. This volume follows in the main the 
principle which obtains in all the well-known earlier 
volumes, dealing with Steam Engines, Electricity, 
Railways, the Metallurgy of Iron and Steel, &c., but 
it measures 9 in. by 6} in., instead of 7 in. by 4 in., the 
size of the earlier issues. For this class of book, this 
constitutes an improvement; one or two of the earlier 
volumes of the smaller size, had, by reason of the com- 
plexity of the subjects treated, too great a number of 
pages and were rather unwieldy. The larger size of 
Vol. XV has made it possible to produce a dictionary of 
reasonable thickness and also to give illustrations of 
spinning machinery to a larger scale than would have 
been possible with the former smaller size. This 
latter condition enables the various component parts 
of the different machines, all of which are carefully 
marked with reference letters, to be clearly seen. We 
say this in no disparagement of the similar outline 
illustrations in the earlier smaller sized volumes, all 
of which are exceedingly neat. Vol. XV deals with the 
preparation, spinning and other operations and processes 
which every form of textile fibre has to undergo previous 
to weaving. It is divided into sections covering the 
preparation and the spinning of cotton, coarse cotton 
yarns, flax, hemp, jute, ramie, wool, worsted, silk, 
asbestos, &c., rope making, and all the work, machines 
and apparatus relating thereto. The care with which 
the present volume has been prepared is emphasized 
by the fact that the Catalonian local terms have been 
added to the Spanish, Catalonia being the chief seat 
of the Spanish textile industry. The work contains 
616 pages of illustrated reference matter in seven 
languages, counting the Catalonian dialect, and 335 
pages of indexes. There is a separate index for each 
language, which is a further improvement upon the 
earlier volumes; in these, the German, British, French, 
Italian and Spanish terms were grouped together, the 
Russian terms only being indexed apart. Vol. XVis 
issued at the price of 41s. net by Messrs. Lewenz and 
Wilkinson, Limited, 25, Victoria Street, London, 8.W. 
Mr. Lewenz has been appointed editor and manager 
for the British section of this series of dictionaries. 





In these days as much as is possible is rarely done 
to interest the staffs and workpeople of industrial 
organisations in the history of the firms and the parts 
they have played in progress. This is much to be 
regretted, for a greater appreciation of, and pride of 
association with, the pioneers of engineering may 
serve a very useful purpose in the associations of in- 
dustrial life. A small book entitled “‘ The History of 
Bryan Donkin and Company,” by Mr. Harry J. Donkin, 
M.I.Mech.E., indicates that some of our older organisa- 
tions have a history of which every member or employee 
should be proud. In its few pages, the author of this 
work has given sufficient information to create a desire 
for more, which we trust that he will be able to gratify. 
The firm of Bryan Donkin and Company was founded in 
1803 by Bryan Donkin, who was a Vice-President of the 
Royal Society. He was a man of strong character, 
who, against the early wishes of his parents, forsook 
the calling the family was interested in and followed 
his mechanical inclinations. That he was a versatile 
and prolific inventor is manifest from the brief state- 
ment of his work in this volume. We think there is 
every possibility that there are records in the keeping 
of the members of his family, who are his successors, 
of the relationships between him and John Hall, the 
father of the founders of Messrs. J. and E. Hall, Limited, 
of Dartford, of Richard Trevethick, Humphreys and 
Bertrams, and other pioneer engineers who were asso- 
ciated with him in early days. His relationships with 
Smeaton ; with Louis Robert, the inventor of the paper- 
making machine put before the world by the Four- 
drinier brothers, for whom Donkin actually made the 
machines ; with Bacon, with whom he patented what 
was probably the first successful rotary printing 
machine ; with Appert, whose work on food preservation 
he carried to success ; these must all be of great interest. 
There is a hint of the existence of correspondence 
between Bryan Donkin and Telford, Rennie, Bramah, 
Boulton and Watt, Murdock, Simpson, Maudslay, 
Congreve, the two Brunels and Nasmyth, and of 
diaries containing entries which the engineering public 
would gladly hear more of. It was three of Bryan 
Donkin’s pupils, Palmer, Harris and Ashwell, who 
started a small club for the discussion of engineering 


of Civil Engineers. Need we say more to show why 
we are desirous that, no matter how well Mr. Harry J. 
Donkin has done his work for this publication, he will 
be encouraged to extend and amplify the references 
and give us a much-longer work. 





AN EARLY TWO-STROKE DIESEL 
ENGINE. 


At the present time there is being dismantled an 
engine of the two-stroke Diesel type of exceptional 
interest to those concerned with the early history and 
development of oil engines for marine propulsion. 
This engine was built to the order of the British 
Admiralty in 1911 for experimental work to determine 
whether it was feasible to use large two-stroke Diesel 
engines for warship propulsion. Because of the nature 
of this investigation little was said about the engine 
at the time, and, consequently, it is possible that those 
who are interested in engineering history may lose 
sight of a very valuable contribution made by the 
builders, Messrs. Vickers Limited. Lest that should 
be the case, we wish to call attention to its size, for 
it was the largest Diesel-engine with a single cylinder 
at the time of its construction. The fuel consumption 
and the high mean indicated pressures attained in it 
are also worthy of comment. 

With the consent of the Admiralty, Sir James 
McKechnie made a reference to this engine in a paper 
on ‘ Internal-Combustion Engines with Large Cylin- 
ders,” which he read at the Engineering Conference 
organised by the Institution of Civil Engineers in 
1921, and this was reprinted in ENGINEERING, vol. cxii, 
page 132. The cylinder diameter of this single-cylinder, 
single-acting two-stroke engine was 30 in., and the 
stroke of the piston was 36 in. With it the designed 
power was to be 1,000 brake horse-power. It was of 
the type having ‘a crosshead and astern guide, the 
surfaces being provided on the two columns of the 
engine. The piston was of built-up construction, the 
upper part being of cast steel, cooled internally by 
means of water led to and from the piston through 
the hollow piston rod, to which were attached sliding 
pipes communicating with the pressure and discharge 
chambers of the water-cooling system. The connecting 
rod was of the ordinary forked type with brasses 
carried in the forks. Some trouble was at first expe- 
rienced owing to heating of these connecting-rod 
bearings, but this was eventually overcome by a novel 
system of oilways without using particularly high 
lubricating pressures. 

The inboard and outboard columns were separate 
and were of cast steel bolted to the base of the cylinder 
and to the bedplate, which was of the ordinary warship 
type adapted to rest on seatings built in the ship. 

As originally designed the cover was of cast steel 
with the bottom cast into it. It is now well known that 
such covers are apt to crack under high load conditions, 
and this happened after some time in this experimental 
engine. A cure for the trouble was effected by fitting 
a forged-steel plate 2 in. thick, on the lower face, 
which was bossed up to 3 in. thick in way of the 
scavenge valves. This construction, which proved 
completely successful, was patented by Messrs. Vickers 
Limited, and has since 1912 been used by them in all 
their high-duty work and for their larger mercantile 
marine engines. Trouble was also experienced owing 
to the heat stresses in the upper part of the liner, 
especially at the indicator hole. This was overcome 
by the introduction of special means of water circula- 
tion beside this part of the liner, and no later 
trouble was observed. Scavenging in this engine was 
effected by the use of four water-cooled valves in the 
cover, the air being delivered by means of a motor- 
driven centrifugal blower. 

Once the difficulties referred to were completely 
overcome, official trials were run in 1913. The first 
trials lasted ten days and included more than 100 
hours on full load, during which time 1,050 brake horse- 
power, at 140 r.p.m. were developed on a consumption 
of 0-40 lb. of fuel per brake horse-power per hour, a 
most remarkable figure for the time, and one which, 
even now, would be regarded as quite noteworthy. 
The mean indicated pressure obtained from the cards 
with this engine was 122-5 1b. per square inch with air 
injection. Considerable trouble was experienced with 
the air compressors, although they were running at 
relatively low speed and frequent changes from one 
compressor to another had to be carried out. Sub- 
sequently trials with solid injection were put in hand, 
the air injection fittings being used, as far as possible, 
and promising results were secured, mean indicated 
pressures up to 125 Ib. per square inch, being obtained. 
Fuels of various descriptions were used, some of them 
being of a very asphaltic character. Circumstances 
prevented these later trials being carried to a con- 
clusion, but it was found after lengthy running that 
asphaltic deposits were left in the engine, both with 
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ment of sprayer, valve troubles might eventually arise 
due to accumulations of deposit on the spraying 
nozzles. It is interesting to note that the nozzle used 
with air injection consisted of a round cap below the 
spray valve with several large holes in it, thus dividing 
the charge of pulverised fuel into several jets, this 
being on the lines subsequently adopted in the German 
submarine engines handed over to this country at the 
Armistice. That the results mentioned were obtained at 
so early a period by Messrs. Vickers Limited, is certainly 
worthy of record. This engine has now completely 
served the purpose of its construction for experimental 
work and it has been demolished. 

The outbreak of the European war, and the con- 
sequent call for submarine engines from Barrow-in- 
Furness, prevented the development of this type of 
engine for commercial use, and on the cessation of 
hostilities the firm, as far as commercial Diesel engines 
were concerned, concentrated upon engines of smaller 
power for which there was an existing demand. In 
such cases, four-stroke engines were usually offered, 
but for powerful direct-driven installations of moderate 
speed the two-stroke engine offers a good solution, and 
the experience gained in the construction of this early 
experimental engine will prove of undoubted value 
in deciding upon their design. 








THE OPTICAL SOCIETY. 


At a meeting of the Optical Society held on Thursday, 
the 11th inst., resolutions were adopted reducing the 
annual subscriptions of Fellows and Members to 
21. 2s. and Il. 1s., respectively, and abolishing the 
entrance fees for all classes of membership. These 
reductions will become effective on January 1 next. 
The President explained that the Council had decided 
to make these reductions in the hope that the member- 
ship of the Society would be increased by the entrance 
into it of a large number of the members of the 
ophthalmic section of the profession and of the junior 
workers in all branches. 

A paper by Mr. E. F. Fincham on “ The Changes in 
the Form of the Crystalline Lens in Accommodation” 
was read and discussed. The two most important 
existing theories of the mechanism of the accommoda- 
tion of the eye are directly opposed in that they assign 
differently the effect of the ciliary muscle in the 
production of the change in the form of the crystalline 
lens. The theory of Helmholtz, which is the more 
universally accepted, states that the lens swells and 
increases in convexity during accommodation because 
the tension upon it is relaxed when the ciliary muscle 
contracts. In order to explain the change of the 
anterior surface of the lens to a hyperbolic form in 
accommodation, Tscherning has propounded a theory in 
which the tension of the lens is maintained when the 
muscle contracts, and the forms of the surfaces are 
altered by a pressure by the vitreous humour exerted 
upon the periphery of the posterior lens surface. 

This paper describes the measurement of the radii of 
curvature of both anterior and posterior surfaces of the 
lens, and also the movement which the apices of these 
surfaces make in accommodation. In two selected 
cases of men of the same age and having the same 
refractive error, considerable differences in the 
behaviour of the lens in accommodation were found. 
The results show that, for a given amount of accom- 
modation, whereas the lens surfaces in one case are 
more increased in curvature than in the other, their 
apices suffer less movement. It was also found that 
the surface which was most altered in curvature showed 
the most pronounced hyperbolic form in both relaxed 
and accommodated conditions. 

A paper on ‘*‘ The Optical Properties of Amethyst 
Quartz,” by Professor C. V. Raman, F.R.S. and K. 
Banerji, of Calcutta University, was read in abstract. 
A section-plate of amethyst cut normal to the optic 
axis, when viewed under suitable conditions without a 
polariser or analyser, shows coloured diffraction fringes 
of the Fresnel type, arranged periodically and running 
parallel to the lines of the structure. The diffraction 
effect is due to the periodic change of phase produced 
by the structure and not to any periodic variation of 
transparency. The diffraction spectra of the Fraun- 
hofer type due to the structure may also be observed. 
Since a section-plate of amethyst quartz is thus in 
effect a phase-change diffraction grating, its appearance 
in the polariscope may be interpreted in the light of the 
Abbé theory of microscopic vision, and in fact furnished 
very convenient illustrations of that theory. 

Dr. R. S. Clay and Mr. Thomas H. Court exhibited 
a lucernal microscope by Samuel Washbourn, London. 
The instrument, which was probably made in 1800, 
is provided with adjustments for focusing and for 
moving the object in two directions at right angles to 
one another. The objectives, consisting of single 
lenses, are mounted in a vertical slide so that different 
powers may be used. All the adjustments can be made 
from the eyepiece end. The instrument can readily 
be taken to pieces and the parts fit into a case. 


LETTERS TO THE EDITOR. 


FRICTION EFFECT IN BALL 
HARDNESS TESTS. 
To THE EpDITtoR OF ENGINEERING. 
Str,—In a paper recently read before the Institution 
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that the intensity of pressure between the ball and g ‘A- Calculated, a 
the specimen is constant over the surface of the inden- bis q- : 
tation. 10} B- 
This assumption is probably very far from the truth § 
6 assump probably very tar ! t >| - ot bydMeas of Torque req 
and a correction for friction based on it may be con- an oe 
siderably in error. It is, however, possible to avoid 8y- — VA 
: 3S 7} Note: Vaseline gave about 35% 
Fig. 7. | greater triction LZ 
6 hite "4 
ae : 5 
1 4 
8 3 
nist ~ § 2 Ds “1 
"4 -— 
UPL: & y, a 
J? - x 1 — 
(9105.A) < RAO 4 
4 : x +e a |. 
“ENGINEZRING Dia. of Impression 
(9138.7) Dia.of Ball Ponyersinne ie 
Tests with 1-In. BALL ON Mitp Steet—LuBRICATED WITH GRAPHITE. 
I II Ill IV Vv VI Vil Vill Ix x 
Sais Diameter Corrected | Correction 
Equivalent of Impres- Pig ond T T 100] Contact | Corrected | Contact | Necessary 
P : sion. : = RP * ~ . Contact Pressure | to obtain 
- . 10 mm. os Rotation R Pressure 
Tons. Ball ; of Ball T Correction. | Kg./mm.2 Pressure | by Mr.Han-| Figure in 
Py Dia. of Tachelb. a Pak cask g./mm.2 | kg /mm.2 |kins’Method| Col. LX. 
8. Ball. : ‘ @=0-25. | Per cent. 
2-5 0-225 99-2 
394 98-7 95-6 3°6 
2+5 30 0-013 0-5 
5 0-306 108 
790 107-2 102-7 4-9 
5 88 0-039 0-75 
a a 0-419 114-3 
1,580 113-0 106-7 6-7 
10 : 258 0-115 1-15 
15 0-507 117 
2,360 115-3 107-4 8-2 
15 490 0-219 1:46 
20 0-581 119-5 
3,150 117-1 108 9-6 
20 900 0-402 2-0 
30 0-695 124-5 
4,730 121-1 109-6 12-0 
30 1,800 0-805 2-7 



































any assumption regarding the distribution of pressure 
or the value of the coefficient of friction by the follow- 
ing method :-- - 

Using Mr. Hankin’s nomenclature and definitions 
and referring to Fig. 1 :— 

Let p = normal pressure per unit aree between 

ball and material. 
P = total load applied to ball. 

Py = that portion of the total load supported 
by friction between the surface of the 
ball and the specimen. 

r = half the diameter of the impression. 
R = radius of the ball. 

6, = } angle of the impression = sin-* z= 

up = tangential force of friction per unit surface 
area. 

The portion of the load carried by friction on an 
elemental ring 
- vertical component of 4 p X area of ring. 


=ppsnd x 27R2sin 6d é. 
=27rR2yupsin? 6d. 
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Now let the ball be rotated about an axis perpen- 


dicular to the surface of the specimen. 
Torque required to overcome friction on an elemental 
ring : : 
= force of friction x radius of ring. 
=pp2wrR2sindd@ x Rsin#. 
=27Rippsin? 6d é. 
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Then if P is the total load on the ball, P — Py is the 


net load carried by the specimen, i.e., excluding the 
effect of surface friction, or corrected contact pressure 
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In order to test this method, a series of experiments 
was made and the results are shown in the accompany- 
ing table; in this the upper sets of figures for each 
loading relate to tests in which the ball was not 
rotated. Columns I to V are self-explanatory. Column 
VI is the friction correction obtained by the method 
just described. Column VII gives the hardness 
numbers determined in the usual manner, but calcu- 
lated on the basis of projected area indentation. 
Column VIII gives the hardness number after apply- 
ing the correction in Column VI. Column IX gives 
the corrected contact pressure and Column X the 
friction correction, both calculated by the method 
described by Mr. Hankins. ; 

A comparison of Columns VI and X shows a wide 
discrepancy. This is illustrated by the curves in Fig. 2. 

The results obtained by the method here advocated 
have been approximately confirmed by comparing 
the diameter of the indentation made in the ordinary 
way with that made by a ball rotated under load. 
As was expected, the latter indentation was slightly 
larger due to the fact that the rotation of the ball 
destroys the supporting effect of friction. The load, 
when divided by the projected area of the larger 
indentation, gives a ‘corrected contact pressure’ 
which agrees very well with those in Column VIII of 
the table. Accurate confirmation by such comparison 
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Fig. 2. 
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is difficult to obtain, owing to the small differences 
in the diameters involved, and to the difficulty in 
preventing seizure between the ball and the specimen 
when rotated to any extent under load. 

In short, without assuming any value for the co- 
efficient of friction between the ball and its indentation, 
without assuming any particular stress distribution, 
and with practically no calculation, the friction correc- 
tion may be obtained by dividing the torque required to 
start rotation of the ball under load by the radius of 
the ball. This figure, when subtracted from the applied 
Joad, gives the net load supported by the specimen. 

Yours faithfully, 
H. G. CaMPBELL. 
C. M. Wuire. 
Engineering Department, King’s College, 
London, W.C. 2, June 15, 1925. 





GEARED-TURBINE PADDLE BOATS. 


To THE Epiror oF ENGINEERING. 


Str,—With reference to the article published in your 
journal on March 20, 1$25, we note that, on page 361, 
reference was made to the paddle boat Dortrecht as 
being the first geared-turbine paddle boat which has as 
yet been built. This statement, we think, is not quite 
correct, and we beg to place before you the following 
true state of affairs concerning this subject. 

The actual first geared-turbine paddle tug, the 









Ziirich, was built three years ago by Escher Wyss and 
Co., 8.A., Ziirich, for the Schweizer-Schleppschiffahrts- 
Genossenschaft. This boat, which is illustrated in 
Figs. 1 and 2, was constructed particularly for the ser- 
vice between Mannheim, Strasbourg and Basle, but it is 
also used on the Rhine between Rotterdam and Basle. 
The turbines normally develop 1,100 i.h.p. (950 shaft 
horse-power) and have a maximum output of 1,300 
ih.p., which is transmitted through a Krupp gear 
having a reduction ratio of 4,000 to 45 r.pm. By 
the adoption of the geared-turbine construction, it was 
possible to build this tug having the dimensions of 
213 ft. long between the perpendiculars, 26 ft. 3 in. 
over the frames, and a breadth over the paddle boxes of 
56 ft., whilst the draught, when the tug was fully 
equipped with the requisite water and 10 tons of coal, 
was only 3 ft. 3in. By comparison with data concern- 
ing other constructions, it will be seen that the Ziirich 
is the most powerful paddle boat for its size which has 
yet been built. 

In service, it has sometimes happened that the paddle 
wheels have struck submerged rocks or gravel banks so 
violently as to smash the paddles, but in spite of these 
severe tests, the gearing has withstood the impacts 
without damage of any description. The tug has been 
in continuous service since it was taken over by the 
owners, having already completed more than 11,000 
working hours. Some alterations were made to the 
paddle wheel casings and boilers after the first runs, but 
it is satisfactory to report that the turbines and gearing 
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have required practically no repairs during the whole of 
this period. 

We have since developed the turbine-driven paddle 
idea still further, as will be seen from Figs. 3 and 4, which 
show the projected tug-boat of 1,400 h.p. for the Rhine, 
and Figs. 5 to 8, illustrating a projected saloon paddle 
boat for a Swiss lake. In these latter cases, Zoelly 
turbines, mounted directly on the gear casing, are 
employed, running at 10,000 r.p.m., and it will be rea- 
lised that this design is decidedly superior to the former 
arrangement, in that the weight of machinery is less 
per i.h.p., the space required is smaller, and the steam 
consumption is considerably improved by the adoption 
of the high speed. 

We shall be obliged if you will kindly give due pub- 
licity to the foregoing and thank you in anticipation. 

Yours faithfully, 
Socttt&t ANONYME DES ATELIERS DE 
CoNSTRUCTIONS MECANIQUES, 
Escuer Wyss & CIE, 


Ziirich, May 20, 1925. R. ZoELLy. 





THE PROPOSED MERSEY ROAD 
TUNNEL. 
To THE EpIToR OF ENGINEERING. 

Srr,—It is hoped that a period of ten years’ somewhat 
strenuous experience as a works engineer at Liverpool 
(and very many years elsewhere) may give the writer 
some warrant for again advancing his plea for a high- 
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level bridge between Liverpool and Birkenhead, in 
lieu of, or in addition to, the present scheme for a 
tunnel which is now forming the subject of discussion 
before a Parliamentary Committee. Whilst wishing 
to avoid any controversial comment upon the proposal 
for this tunnel of 44 ft. internal diameter, one cannot 
help recalling the serious, and, at times, almost over- 
whelming disasters which befell the construction of 
much smaller tunnels—and from which the adjacent 
Mersey Railway tunnel was, during its progress, by 
no means exempt—resulting in huge permanent costs 
for pumping, and a woeful preclusion of dividends in 
consequence. 

But the main argument, from an impartial point of 
view, would seem to be that no means of classification 
and control could possibly be exercised, in the case of a 
tunnel, as regards the mass of traffic produced from a 
great and busy city, It would be imperatively neces- 
sary to deal with at least three classes: (1) Heavy 
vehicles, such as motor-buses, chars-&-bancs, ware- 
house vans of 2 tons, private carriages or coaches, 
and two-horse tradesmen’s vans; (2) light vehicles, 
motor-cars, motor-cycles, taxis, &c.; (3) pedestrian 
traffic. (The heavy lorry of the dock traffic, and 
the railway wagon and tramway cars are obviously 
excluded.) 

It has long since become a chronic grievance that 
the Liverpool landing stage is, day after day, congested 
with this cross-river traffic, and the ferries, although 
admirably equipped and worked, cannot cope with it 
without insufferable delay ; it is no unusual experience 
for vehicles to wait an hour and upwards for their 
turn. It may he confidently asserted that there are no 
difficulties in the way of constructing a bridge across 
the Mersey, other than those which have been success- 
fully overcome—and on a far larger scale—in New 
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York. But this comparison, it must be noted, is not 
quite a parallel one in the matter of land approaches, 
as it has long been admitted (or supposed) that the 
insuperable objections they present have put the 
Mersey bridge out of court. 

But the writer now ventures to advocate the adoption 
of a bold and profuse application of the modern elec- 
trically-worked lift at the respective ends of the 
proposed bridge (which would preferably consist of 
three spans of 1,200 ft. each, of the suspended, built- 
out cantilever type), and the eight or nine lifts at each 
end would be arranged so as to meet the demands of a 
rapid and at the same time a classified and controlled 
traffic, both vehicular and pedestrian. 

Trusting that the project may merit consideration, 

I am, Sir, Yours, &c., 
Henry A. DIBsBin. 


Southfields, S.W. June 18, 1925. 





SURVEY OF THE NATIONAL Coat REsourcES.—One of 
the chief functions of the Fuel Research Board of the 
Department of Scientific and Industrial Research is a 
survey and classification of coal seams, situated in 
various mining districts, by:means of physical and 
chemical tests in the laboratory. Where desirable, the 
latter are supplemented by large scale tests at H.M. Fuel 
Research Station, East Greenwich, or elsewhere. The 
Board has decided that the best way of carrying out this 
work is by means of local committees, and in pursuance 
of this policy a committee has recently been appointed 
to deal with the survey in the North Staffordshire area. 
The Colliery Owners’ Association of that district, and the 
North Staffordshire Institute of Mining Engineers are 
co-operating in the work. Committees have, for some 
time, been actively engaged in the Lancashire and Cheshire 
and in the South Yorkshire areas. 

THe INsTITUTION OF HEATING AND VENTILATING 
ENGINEERS.—At the annual Summer Meeting of the 
Institution of Heating and Ventilating Engineers, held 
at Birmingham on June 23, Mr. H. G. Cathcart read a 
paper on ‘‘ Hot-Water Supply Installations for Large 
Infectious Diseases and Mental Hospitals.’’ Speaking of 
the extent of some of these hospitals, he stated that from 
2,800 to 3,000 tons of coal are consumed per annum, in 
many of them, for steam raising alone, besides 500 to 
850 tons for other purposes. The designing of plants, 
therefore, needed careful consideration. The author 
then spoke of the necessity for water softening in districts 
like London, the desirability of ample capacity in the 
storage of hot water, and the importance of providing 
spare or stand-by plant for use when a breakdown 
causes the stoppage of a portion of the essential services. 
Recording apparatus was of great value, and reliable 
meters and temperature registers provided most valuable 
and interesting data regarding the performance of a 
plant. It was desirable to utilise the best non-conducting 
covering composition for pipe lines, and equipment of a 
similar nature. The Metropolitan Asylums Board used 
only pure magnesia and plastic asbestos for this purpose. 
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ROYAL METEOROLOGICAL SOCIETY. 


At the closing meeting of this society for the present 
session, held on Wednesday, the 17th instant, the 
following papers were read :— 

“Report on the Phenological Observations in the 
British Isles from December, 1923, to November, 1924,” 
by J. E. Clark, I. D. Margary and R. Marshall. In this 
report, 365 sets of records were discussed and compared 
with about 120 before 1922. Yet the north-western half 
of Ireland, and most of West and North Scotland, are 
still practically bare, and observers there are badly 
needed. Attention was called to two important 
developments—one in time, the other in space. Records 
have been discovered continued-almost without break, 
by the Marshams of Stretton Strawless, since 1736, and 
therefore of great value. The need for universal, more 
or less co-operative, systematic observation was stressed 
in a letter to Nature last October, and important 
responses have resulted from widespread parts of the 
world. The year was described officially as “ dull 
and very wet with a very cloudy summer.” Again 
it began mild, the four weeks to February 10 averaging 
6 deg. warmer than the succeeding four. Sudden heat- 
bursts again raised false hopes; the hottest period 
occurred at Easter. These made the records of plants, 
insects and birds again erratic. Mid-July alone gave a 
real taste of summer. Daytime was especially cool. 
Almost everything was much later than in 1923, and 
on the thirty years’ average, flowers in the east and 
south-east were one to two weeks late ; North England 
and Scotland still more. Yet the hazel was early ; 
blackthorn, eleven days behind in South Britain, 
latest of all. Insects, appearing later, ranged from 
eighteen days late for the honey-bee, to three days only 
for the orange tip, with the meadow brown in June 
a week early. So too the migrants. On the ten-year 
average, the four earliest were four days late, the 
eleven latest only a day and a half late. Lateness and 
wet did not, however, spell poor blooming. That and 
vegetable growth were exceptional, and were little 
troubled by insect plagues, though slugs and snails were 
often seriously destructive and fungoid troubles bad. 
Tree fruit was scarce and of poor quality. Grain and 
hay were often hard to save; potatoes often diseased, 
but green crops and roots, in part, made amendments. 
The tables and charts exhibiting these results are the 
completest hitherto obtained. 

‘*Measurements of the Amount of Ozone in the Upper 
Atmosphere,” by D.'N. Harrison, B.A., and G. M. B. 
Dobson, D.Sc. Following the general method of Fahy 
and Buisson, but with somewhat simplified apparatus, 
the amount of ozone present in the atmosphere has 
been measured by spectroscopic means. Some 80 daily 
values have been obtained. A marked connection is 
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found between the general pressure distribution at 
the surface and the amount of ozone. The few cases 
where comparison is possible indicate a still closer 
connection between the conditions at about 10 km. 
and the amount of ozone. 

‘Meteorological Periodicities of the Order of a Few 
Years, and their Local Investigation; with Special 
Reference to the Term of 5-1 Years in Britain,” by 
Joseph Baxendell. A limited number of definite 
periodic terms have now been confirmed by various 
investigators ; each term appearing in several meteoro- 
logical and allied records, and at different places, and 
generally in very similar form in both halves of the 
longer records, on each half being analysed separately. 
Sought for by the author, by harmonic analysis, in 
excellent data not previously used for such purposes, 
they have been found, almost exactly of the lengths 
alleged, and of appropriate phase-angles. Finally, the 
cumulative evidence of the reality of the following 
meteorological periodicities seems to be irresistible : 
5-1, 3-1, 2-8, 2:4, 2-2 and 1-63 years. A list of 
foreign and feebler English cycles is added. Taking 
both lists together, several of the shorter terms are 
seen to be exact half-harmonics of certain of the 
longer ones, while one or two are third-harmonic 
components. Professor H. H. Turner’s theory of 
“‘ discontinuities’ is sympathetically referred to, 
although the present author ascribes most deviations 
from the normal sine curves to “interfering” 
periodicities. The frequently markedly local incidence 
of the best cycles (asserted years ago by Dr. Mill) 
is emphasised, and a reasonably easy and accurate 
method of local analysis explained. The 5-1l-year 
term was found at Southport in the ’eighties, and 
has since been independently detected by five 
investigators elsewhere, two of whom have traced it 
back for three centuries. It is especially pronounced 
in the frequency of the colder wind-directions, in 
Lancashire and at Greenwich; but values for the 
term in rainfall, temperature, air pressure, severe 
winters, and other data are also given. 








Motor SuHips FOR THE BANK Line.—After completing 
satisfactory trials, the twin-screw motor ship Forresbank, 
built by Messrs. Harland and Wolff, Limited, Govan, was 
recently delivered to her owners, Messrs. Andrew Weir 
and Co. (Bank Line, Limited). A cargo vessel of the 
shelter-deck type and classed 100 A.1 at Lloyd’s, she has 
@ gross tonnage of 5,200 and is similar to the other vessels 
recently constructed for the Bank Line, one of which, the 
Clydebank, was described in our issue of February 13 last, 
on page 203, The Forresbank is propelled by two sets of 
six-cylinder Harland-Burmeister and Wain motors, and 
the auxiliaries are electrically operated. A sister vessel, 
the Weirbank, was launched at Govan on June 18, 
This latter is the fourteenth motor ship built at Messrs. 
Harland and Wolff's Works, for Messrs. Andrew Weir and 
Company. It is intended to launch another of these 
vessels early in July. 


EXPLORATION OF AFRICA By Motor Car.—The 
Citroén Central African expedition, comprising eight 
caterpillar cars, under the leadership of Messrs. G. N. 
Haardt and L. Andouin Dubreuil, is now approaching 
its final goal. Setting out from Algeria on October 28, 
1924, and crossing the Sahara and the Chad territory, 
the expedition proceeded to Stanleyville in the Belgian 
Congo. Moving eastward, Lake Albert was reached and 
crossed ; upon disembarking at Butiabwa, the party 
proceeded towards Victoria Nyanza, arriving on the 
north shore on April 19. The expedition was here split 
into four groups, each consisting of two cars. One of 
these groups has reached Mombassa, another arrived at 
Dar-es-Salam on May 14, a third group travelled south, 
along the west coast of Lake Nyasa, and is making for the 
coast of Mozambique. The fourth section is travelling 
south through Rhodesia, the ultimate object being Cape 
Town. The four groups will cross the Indian Ocean and 
intend to meet at Tamatave in Madagascar, from which 
point the expedition will return to France. 





Conrracts.—The Ailsa Shipbuilding Company, 
Limited, of Troon and Ayr, have received an order to 
build a fast cargo and passenger steamer for the Isles 
of Scilly Steamship Company, Limited. She is intended 
for service between the Scilly Islands and the mainland. 
The vessel will be laid down in the builders’ Troon yard, 
and the propelling machinery will also be supplied by 
the Ailsa Company.—The Westinghouse Brake and 
Saxby Signal Company, Limited, has received an order 
for electro-pneumatic decking plant for No. 3 Pit top 
at the Llanbradach Colliery of the Cardiff Collieries, 
Limited. The Metropolitan Railway Company has 
entrusted the same firm with the supply and instal- 
lation of the whole of the apparatus required for 
re-signalling the widened line running between King’s 
Cross and Moorgate. Of the alternating-current type, 
the installation involves the provision of about 80 
automatic and semi-automatic signals with their train 
stops, and 76 track circuits, together with the re- 
quisite alterations to the interlocking at the King’s 
Cross, Aldersgate, and Moorgate signal cabins. Each 
of the latter will be equipped with an illuminated 
diagram of the area it controls. The work has been 
commenced and is expected to be completed in about 
five months’ time. 








4-TON ELECTRIC LEVEL-LUFFING 
WHARF CRANE. 


Tue 4-ton electric travelling wharf crane, which we 
illustrate on page 802, forms one of a group of five 
constructed by Messrs. Alexander Chaplin and Co. 
Ltd., of Cranstonhill Engine Works, Govan, Glasgow, 
for the High Commissioner for the Union of South 
Africa. These cranes are to be erected at Durban 
Harbour, and are of the level-luffing type mounted on a 
high pedestal. Each crane is fitted with four motors, 
one for each motion, and is capable of handling working 
loads of 4 tons, between radii of 52 ft. 6 in. and 20 ft., 
on rails set to 11 ft. 9$ in. centres. The jib is balanced, 
as seen in the illustration, and the load is kept approxi- 
mately level by means of a compensating pulley, over 
which the hoisting rope passes. A horizontal luffing 
speed of 120 ft. per minute is obtained. 

The hoisting motor is of 50 brake horse-power, and 
is capable of lifting the full load of 4 tons at 125 ft. 
per minute. By means of a change-speed gear, a load 
of 2 tons may be raised at 250 ft. per minute. The 
slewing, luffing, and travelling motors are each of 
10 brake horse-power. Actually the operation of 
luffing, at the speed menticned above, only requires 
5 brake horse-power, but in order to reduce the number 
of spares, this motor is made a duplicate of the slewing 
and travelling motors. Slewing is carried out at 400 
ft. per minute, luffing at 120 ft. per minute, and 
travelling at 50 ft. per minute. 

In connection with the electrical equipment, the 
hoisting motion is controlled by a contactor panel with 
a master controller, potentiometer braking being 
obtained on the lowering side. The controllers for the 
other three motors are of the plain series drum type. 
The hoisting, luffing and travelling motions are fitted 
with solenoid brakes and shunt self-resetting limit 
switches, and all controllers are interlocked with the 
crane panel. The gear wheels throughout the crane 
are of cast steel with machine-cut teeth, with the 
exception of the slewing pinion and rack. The super- 
structure revolves on a ring of live rollers. Before 
despatch, the crane was tested with a 50 per cent. 
overload, without the use of rail clips and blocking 
screws, and functioned under working conditions to 
the satisfaction of the Inspecting Engineer to the High 
Commissioner for the Union of South Africa. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The contrast in conditions in different 
sections of the iron and steel trades tends to become 
more pronounced. In some quarters, exception is taken 
to what is alleged to be the unduly pessimistic tone 
prevailing elsewhere. The actual facts appear to be 
that, while in the lighter branches turnover is maintained 
at a substantial level, the position in those departments 
supplying raw and semi-finished materials is unimproved, 
and orders are badly needed. The slump in coal exports 
from South Yorkshire is not only affecting sales of colliery 
stores, wagons, coal-cutting machinery and the like, but 
is retarding forward contracts in the iron and steel 
branches. The possibility of the advent of cheaper 
fuel seems to be influencing users of raw and semi- 
manufactured iron and steel to hold off the market, in 
the hope that this will be reflected in still cheaper iron 
and steel. Following the reduction reported in soft 
steel billets, a reduction of 10s. per ton is notified in 
the minimum quotation for Seimens acid billets, bringing 
that quotation to 11/. per ton. Order books in pig-iron 
and common steel are very unsatisfactory, and if there 
is any improvement in the actual condition of buying 
it will not be reflected in production for the next few 
weeks, owing to activity being restricted for half-yearly 
stock-taking. In the engineering trades, the most 
satisfactory feature is that relating to requirements of 
electrical machinery and fittings. On home account, 
the automobile trades continue good customers for 
constructural parts and fittings, particularly for magnets. 
Railway material manufacturers have benefited substan- 
tially from orders for renewals and replacements from 
British companies, but are somewhat anxious on account 
of the big proportion of orders for railway springs, &c., 
which are being placed with Continental rivals. A 
further improvement is shown in the home and export 
trade in agricultural tools and edge tools. British 
farmers have been larger buyers of cutting parts for 
agricultural machines than they were a year ago. 


South- Yorkshire Coal Trade.—No further reductions 
in prices are recorded, though the market presents many 
weak features. Inland deliveries of best steams are 
maintained at a substantial level, but the amount of 
business booked on export account falls far short of 
production capacity, and keen competition results in 
frequent fluctuation of prices. Orders for cobbles and 
nuts are readily met from stock. Washed slacks are 
firmer owing to reduced output. Business in house coal 
is at the seasonal minimum. Quotations: Best branch 
handpicked, 30s. to 33s.; Barnsley best Silkstone, 
26s. to 27s.; Derbyshire best brights, 23s. to 26s. ; 
Derbyshire best house, 21s. to 23s.; Derbyshire best 
large nuts, 17s. 6d. to 20s. ; Derbyshire best small nuts 
12s. to 14s.; Yorkshire hards, 17s. 6d. to 21s. ; Derby- 
shire hards, 17s. 6d. to 21s; Rough slacks, 10s. to 12s. 6d. ; 
Nutty slacks, 8s. 6d. to 10s. ; Smalls, 3s. 6d. to 5s. 6d. 








THE LINING OF BEARINGS.—A small pamphlet, giving 
practical hints on the lining of bearings, has recently 
been issued by the Hoyt Metal Company of Great 
Britain, Limited, Deodar-road, Putney, London, 8.W. 15. 
Detailed instructions are given, in the booklet, as to the 
preliminary tinning of the bearing shell, the heating of 
the white metal and the importance of casting tempera- 
ture, the pouring of the melt, and the finishing operations. 
Suitable outfits for lining bearings on a small scale are 
suggested and directions for making jigs or moulds for 
small half-bearings are included. Copies of the pamphlet 
may be obtained on application to the firm at the above 
address. 





Messrs. Rp. JOHNSON, CLAPHAM AND Morris LImI- 
TED.—The Ronald Lindsay Johnson playing fields, for 
the use of the employees of Messrs. Rd. Johnson, 
Clapham and Morris Limited, Manchester, were declared 
open on June 20, last. The grounds are situated in 
St. Mary’s-road, Newton Heath, in the highest part of 
Manchester, and are some 8 acres in area. The late 
Captain R. L. Johnson, who, at the time of his death in 
1917, while on active service in France, was Chairman 
of the Directors of the Company, directed, in his will, 
that certain funds should be set aside for the benefit 
of the employees of the firm, and the new recreation 
ground is the outcome of a scheme prepared by the 
executors. Additional donations have been made by the 
Board of Directors of the Company, and by the Trustees, 
to cover all rates and taxes on the land, and to provide 
a surplus towards costs of maintenance and upkeep. 





WIRELESS OF THE Misston Suir ‘‘ StRATHCONA IT.”’— 
Built to replace the Strathcona, lost off Newfoundland 
two years ago, the ss. Strathcona II, owned by the 
Royal National Mission to Deep Sea Fishermen, has 
been equipped with Marconi apparatus and a special 
wireless receiver. The only ship belonging to the 
Mission to be fitted with a wireless transmitter, she 
will carry stores and patients to the hospital stations 
on the shores of Newfoundland and Labrador, and will 
render medical aid to fishermen on those coasts. The 
wireless transmitter is the standard Marconi 3-kw. 
quenched-spark installation for ships, and the specially- 
constructed single-valve receiving apparatus is suitable 
for all wave-lengths, and is thus capable of receiving 
meteorological bulletins, time signals and other informa- 
tion of special value to the fishing fleets. The Strathcona 
II is only 85 ft. long, and is one of the smallest ships 
to cross the Atlantic. Starting from Great Yarmouth, 
she put into Southampton, and, leaving that port on 
June 9, arrived at Vigo, Spain, on June 13. The route 
followed was via the Azores to St. Johns, Newfoundland. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The limited output of 
Cleveland pig-iron is more than ample for the very 
moderate demand, and even with the threatened further 
curtailment of production, supply promises to be suffi- 
cient for requirements. Sales for dispatch to destina- 
tions abroad are hardly heard of, but some expansion 
in local business is reported, customers here having 
exhausted their stocks and having been compelled to 
enter the market, with the result that a few contracts 
have been made for delivery over the third quarter of 
the year. No. 1 is 77s.; No. 3 g.m.b., 73s.; No. 4 
foundry, 72s.; and No. 4 forge, 71s. 


Hematite.—The situation in the East-Coast hematite 
department shows little change. Stocks are still heavy, 
and makers, in their anxiety to reduce them, are pre- 
pared to make slight price concessions. The general 
quotation for Nos. 1, 2 and 3 may be given at 78s. 
One or two home sales have been put through. Export 
inquiries are few and small. 


Foreign Ore.—So far as is ascertainable, there is 
absolutely nothing passing in foreign ore. Sellers 
stil] base market rates on best rubio at 21s. 6d. c.i.f. 
Tees. 

Blast Furnace Coke.-—Durham blast furnace coke is in 
ample supply, and is slow of sale. Good medium 
qualities are in the neighbourhood of 21s., delivered to 
local consumers. 


Manufactured Iron and Steel.—Business in nearly all 
branches of manufactured iron and steel is very quiet, 
and quotations are unsteady. A few transactions in 
semi-finished materials, in constructional steel, and 
in railway requisites are reported. Sheet makers 
are well sold, but shipbuilding requirements are still 
meagre, and most other branches are very quiet. 
Common iron bars are 11/. 12s. 6d. ; iron rivets, 13/7. 10s. ; 
packing (parallel), 8/.; packing (tapered), 111. 10s. ; 
steel billets (soft), 77. 10s.; steel billets (medium), 
81. 10s.; steel billets (hard), 91.; steel boiler plates, 
12/. 10s. ; steel ship, bridge and tank plates, 81. 10s. ; 
steel angles, 8/. 5s. ; steel rivets, 13/. ; steel joists, 81. 5s. ; 
heavy steel rails, 8/. 10s.; and galvanised corrugated 
sheets, 161. 10s. 








NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Scottish Steel Trade.—Business in the Scottish steel 
trade during the past week has been very slow, and no 
improvement of any kind falls to be reported. The 
shipbuilding industry, which formerly took up so much 
of the local output, is at such a low ebb that there 
is almost no demand for material from that quarter. 
Orders for new ships are so scarce that little is required, 
and even a part of that is coming in from the Continent. 
The general demand is poor, and any lots inquired for 
are still for present requirements, forward buying being 
practically nil In the black-sheet trade, a fair amount 
of business is passing, but much of the current demand 
is for small parcels for early delivery. Order books are 
well filled meantime. The same is the case with the 
makers of galvanised sheets, and active conditions rule 
all round, prices being well maintained. Other 
prices continue to be easier, and, in many instances, are 
a matter of arrangement. The following may be taken 
as the current quotations :—Boiler plates, 12/. 10s. per 
ton; ship plates, 8/. 12s. 6d. per ton ; sections, 8/. 2s. 6d. 
per ton; and sheets, # to {in., 10. per ton, all delivered 
Glasgow. 

Malleable-Iron Trade.—In the West of Scotland 
malleable-iron trade there has been no change over the 
week and the works are exceedingly quiet. Orders are 
very difficult to pick up and the outlook continues very 
clouded. In the re-rolled steel departments there is a 
limited amount doing, but competition is so keen that 
to book fresh lots extremely low prices have to be 
quoted. The current price for Crown bars is 
111. 12s. 6d. per ton, delivered Glasgow stations. 


Scottish Pig-Iron Trade.—A dull tone still charac- 
terises the Scottish pig-iron trade and only part of the 
output is going into consumption. Producers are being 
faced with competition from the Continent in foundry 
grades at very low prices, and some fairish lots have 
recently been delivered in this area. To meet the prices 
being quoted is well-nigh impossible on the part of local 
makers. The demand for hematite iron is very poor. 
The following are to-day’s quotations :—Hematite, 
4l. 6s. per ton, delivered at the steel works; foundry 
iron No. 1, 41. 6s. per ton; and No. 3, 4l. 4s. per ton, 
both on trucks at makers’ yards. 


_ Scottish Pig-Iron Shipments.—The shipments of 
Scottish pig-iron from Glasgow Harbour for the week 
ended last Saturday, June 20, amounted to 1,082 tons. 
Of that total, 944 tons went overseas and 138 tons coast- 
wise. For the corresponding week of last year the 
figures were 827 tons on foreign account and 95 tons 
coastwise, making a total shipment of 922 tons. 


Shipbuilding.—A contract has been secured by the 
Ailsa Shipbuilding Company, Limited, of Troon and 
Ayr, to build a fast steamer for the Isles of Scilly Steam- 
ship Company, Limited. This vessel is for the owners’ 
trade between the Scilly Isles and the mainland, carry- 
ing passengers, flowers and produce. She will be built 
at the Troon yard and the builders will also supply 
the machinery.—The Fairfield Shipbuilding and Engineer- 
ing Company, Limited, Glasgow, have received an order 


Messrs. Bibby Brothers and Co., Liverpool. The pro- 
pelling machinery will consist of twin sets of Fairfield- 
Sulzer internal-combustion engines.—The Coaster Con- 
struction Company, Limited, Montrose, have obtained 
an order for a motor-propelled passenger and cargo vessel, 
200 ft. in length, for the Western Australian Govern- 
ment State Shipping service. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Coal Trade.—Though the coalowners have 
officially announced their decision to terminate the 
present national wages agreement by giving a month’s 
notice to the mine workers on June 30 next, the general 
demand for all classes of Welsh coal continues extremely 
quiet and insufficient to absorb even the restricted output 
which is being produced as the result of many permanent 
stoppages in the coalfield and frequent and numerous 
temporary stoppages. Indeed, colliery owners find it 
impossible to keep the pits working anything like 
regularly, so poor is the supply of tonnage because of the 
lack of orders, that it is impossible to secure a prompt 
return of empty wagons to keep the pits going. Prices, 
in the circumstances, are very irregular, being dependent 
on individual positions, with best Admiralty large from 
25s. 6d. to 26s., seconds 24s. 6d. to 25s. 6d., Monmouth- 
shires 22s. 6d. to 25s., and drys from 23s. to 25s. 6d. 
Smalls are plentiful, the best bunker sorts being available 
at 14s. 6d., with inferiors from 10s. 6d. up. For the 
second half of July, sellers, in view of the uncertain 
outlook, are not prepared to accept current figures, 
preferring to await developments, but buyers, too, are 
following a waiting policy and business is negligible. 
Last week 436,920 tons of coal were shipped as cargo 
foreign from South Wales, 264,910 tons going from 
Cardiff, 77,580 tons from Newport, 36,680 tons from 
Swansea, 55,300 tons from Port Talbot, and 2,450 tons 
from Llanelly. Of the total, 48,430 tons were dispatched 
to Argentina, 55,350 tons to Egypt, 99,650 tons to 
France, 64,650 tons to Italy, and 23,550 tons to Portugal. 
In May, 2,547,999 tons of coal, coke and patent fuel were 
shipped from South Wales, compared with 2,408,436 tons 
in April. Coal exports alone amounted to 2,445,044 
tons, against 2,304,057 tons, of which foreign cargo 
comprised 2,030,678 tons, compared with 1,894,841 tons, 
foreign bunkers 298,405 tons against 300,406 tons, and 
coastwise cargo 115,961 tons against 108,810 tons. 
Patent fuel shipments amounted to 94,362 tons against 
96,674 tons, and coke exports to 8,593 tons against. 7,705 
tons. The average price realised for coal exported 
foreign in May was 23s. 104d. per ton, 14d. less than in 
April, smalls averaging 18s. per ton, which was the same 
as in April; through 20s., an increase of ls. per ton, 
and large 26s. 9d., a reduction of 2d. per ton. Anthracite 
coal, however, averaged 3ls. 9d. per ton, or 7d. more 
than in April. 


Tron and Steel.—Exports of iron and steel goods in the 
past week totalled 10,388 tons, compared with 14,005 
tons in the previous week. Shipments of tinplates and 
terneplates amounted to 8,131 tons against 2,988 tons, 
blackplates and sheets 728 tons against 4,710 tons, 
galvanised sheets 3,990 tons against 1,083 tons, and other 
iron and steel goods 446 tons against 2,317 tons. With the 
trouble in the Far East, shipments of tinplates to Shanghai 
have been suspended, while the discontent of the tinmen 
is also causing anxiety to Welsh tinplate makers, and 
there is talk of closing some of the works. 





TRIAL Trip oF ss. ‘ Duc DE BRABANT.” —Built at the 
Wallsend yard of Messrs. Swan, Hunter and Wigham 
Richardson, Limited, for Messrs. L. Dens and Company, 
the Due de Brabant, a steel single-screw steamer, ran 
successful trials off the mouth of the River Tyne, on 
June 19. The Duc de Brabant is a sister ship of the 
Koningin Elizabeth, recently described in ENGINEERING. 

ALSATIAN PotasH PropucTION.—A report issued by 
the Société Générale Alsacienne de Banque, Strasbourg, 
quoted by the Department of Overseas Trade, 35, Old 
Queen-street, London, S.W.1, gives the following details 
as to the production of potash salts in the Haut-Rhine 
potash mines: in April, 1924, the total salts obtained 
amounted to 72,700 metric tons, the potash content being 
20,450 metric tons. The corresponding figures for April, 
1925, were 80,500 metric tons and 22,500 metric tons 
respectively. 





CuTLerRyY STEELS.—In a paper read recently before 
the Sheffield Metallurgical Association, Mr. P. B. Parks 
discussed the manufacture and properties of the plain 
earbon and stainless steels used in the manufacture of 
cutlery. Shear steel, which was still produced by a 
process identical with that obtaining a hundred years 
ago, was holding its own in certain fields in spite of the 
advent of stainless steel. Genuine shear-steel blades 
possessed excellent cutting properties which rendered 
them highly suitable for various domestic purposes, and, 
in certain trades, the demand for this class of steel was 
insistent. The forging and heat-treatment of a stainless 
steel blade was to a large extent regulated by the chemical 
composition of the steel. The question of slag inclusions 
was one of great importance as the stain-resisting proper- 
ties of a finished blade were very dependent on a perfect 
surface and polish. Crucible melted stainless steels were 
much more susceptible to surface defects than were those 
made in the electric furnace. Casting conditions in the 
latter process were altogether superior and, for this and 
other reasons, the lecturer was of opinion that, as far as 
stainless steels were concerned, electric-furnace melting 








or a twin-screw motor ship, of about 7,500 tons, for 





was much more advantageous than crucible melting. 


NOTICES OF MEETINGS. 


Tue Norts oF ENGLAND INSTITUTE ‘OF MINING AND 
MscuanicaL ENGINEERS.—Saturday, June 27, at 
2.30 p.m., in the Lecture Theatre of the Institute, 
Newcastle-ypon-Tyne. ‘A Few Notes on the ‘Safety 
First’ Movdnent,* by Mr. Paul 8S. Lea. ‘ The Scientific 
Control of Coal-Washing by the Combined Application 
of Ash Characteristic Curves and X-Ray Examination,” 
by Mr. William McLaren, M.A., B.Sc., Mr. C. Norman 
Kemp, B.Sc., and Mr. J. Leslie Thomson, B.Sc. 


THE INSTITUTION OF WATER ENGINEERS.—Summer 
General Meeting. Tuesday, June 30, to Saturday 
July 4, at the Geological Society, Burlington House, 
Piccadilly, W. 1. Tuesday, June 30, at 10.30 a.m. 
Presidential Address by Mr. A. E. Cornewall-Walker, 
M.Inst.C.E. ‘‘The Effect of Contractions in Open 
Channels and the Measurement of Discharge in Open 
Channels by a Venturi Flume,” by Professor A. H. 
Jameson, M.Sc., M.Inst.C.E. ‘‘ Recent Studies Relating 
to the Purification of Water and the Action of Various 
Waters on Lead and Copper Pipes,” by Dr. John C. 
Thresh, M.D., D.Sc., and Dr. John F. Beale, B.A., 
M.R.C.S. ‘‘ Chesterfield New Waterworks,” by Mr. 
Charles Boldry. ‘The Afforestation of Catchment 
Areas,”’ by Colonel J. R. Davidson, C.M.G., M.Sc. At 
7.30 p.m., Annual Dinner at the Hotel Russell, Russell- 
square, W.C. 1. Thursday, July 2, at 10 a.m. Visits 
to the Works of the Metropolitan Water Board, Staines 
Reservoirs, Littleton Reservoir, and Hampton Works. 
Friday, July 3, at 10 a.m. Various Visits. Saturday, 
July 4. Visits to other works of the Metropolitan Water 
Board. 





THE Society oF MoTOR MANUFACTURERS AND TRADERS. 
—At a meeting of the Council of the Society of Motor 
Manufacturers and Traders, Limited, held on June 18, 
the following officers were elected for the current year : 
President, Sir William M. Letts, K.B.E. ; Vice-Presidents, 
Messrs. R. W. Maudslay and W. Peto; Honorary 
Treasurer, Mr. Leslie Walton. 


TENDERS.—The Department of Overseas Trade an- 
nounces that a commission agent and manufacturers’ 
representative at Rio de Janeiro is desirous of receiving 
catalogues and quotations from British manufacturers of 
wood-burning tractors. Further particulars may be 
obtained from the Department, 35, Old Queen-street, 
London, S.W. 1, quoting reference A.X. 2146. 


SALVAGE OPERATIONS AT Scapa FLtow.—On June 19, 
Messrs. Cox and Danks, Limited, were successful in 
raising their thirteenth German destroyer, the S. 32, at 
Scapa Flow. The vessel took nine days to lift, or twice as 
long as each of its twelve predecessors. This delay was due 
to a gale which persisted almost from the time the 
floating docks moved out. The firm are hoping, how- 
ever, to lift their fourteenth ship before the end of 
June, making a total of three vessels raised in one month. 
This, if successful, will constitute a record. 


THE TEMPORARY WATERLOO BriIDGE.—We regret 
that in referring to the photographer who supplied 
us with the illustrations from which we prepared the 
blocks in our article in last week’s issue on the temporary 
Waterloo Bridge, a printer’s error was made in his name. 
These photographs were the work of Mr. Ernest Milner, 
of 3, Moss Hall Villas, Ballard Lane, North Finchley, 
who has had great experience in this class of photography 
in the course of his 30 years’ association with public 
works. 


Survey oF Lire-SAvine APPLIANCES.—In connection 
with the requirements of the Merchant Shipping (Life- 
Saving Appliances) Rules, 1924 and 1925, which come 
into force on July | next, the Mercantile Marine Depart- 
ment of the Board of Trade issued recently, for the 
guidance of surveyors, a circular (No. 1655) containing 
additions and amendments to the existing Regulations 
for the Survey of Life-saving Appliances. The circular 
deals with motor lifeboats, wireless-telegraphy installa- 
tions and searchlights for ships’ lifeboats, buoyant 
apparatus for foreign-going passenger ships, the illumi- 
nation of ships’ sides, condensed milk for ships’ lifeboats, 
and stowage of lifeboat stores and equipment. The 
leaflet may be purchased, either directly or through 
any bookseller, from H.M. Stationery Office, Adastral 
House, Kingsway, London, W.C. 2, price ld. 


SHIPBUILDING REGULATIONS.—Notwithstanding the 
operation of the 1914 regulations, made under Section 79 
of the Factory and Workshops Act, 1901, the number of 
accidents reported from shipbuilding and ship-repairing 
yards has remained high. The figures for 1920, 1921 and 
1922 were, respectively, 15,452, 11,447 and 7,744 (the 
latter figure does not include Ireland). A departmental 
committee, on which both employers and workers were 
represented, was appointed in 1923, to inquire into the 
circumstances and causes of accidents, and, as a result 
of their unanimous recommendations, a new series of 
regulations has been drafted by the Home Secretary, 
in lieu of the existing regulations, dated April 4, 1914. 
Copies of these draft regulations may be obtained on 
application to the Factory Department, Home Office, 
London, 8.W.1. The main items considered are: Means 
of access, gangways and ladders, the construction of 
staging, precautions against injurious fumes and ex- 
plosions, precautions against injury from falling materials, 
and regulations relating to electricity and lighting, train- 





ing and supervision, and ambulance provisions. 
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TRANSPORT. 


THE differences, due to the advances which have 
been made in the practical applications of physical 
and chemical science, which distinguish this age 
from any that has gone before are obvious and 
manifold. Their complexity is almost beyond 
analysis. There is, however, one specific manifesta- 
tion of these advances which, on broad lines, is 
simple enough, and which probably more than 
anything else is characteristic of our times. This 
is the development of transport. In the sense that 
the advances have been more revolutionary, the 
improvement in the means of sending messages to a 
distance may appear a more striking development, 
but actually the efiect of these changes on the 
material development of the world is relatively 
small compared with the effect of the progress in the 
means of transport. While much of the telegraphic 
and telephonic communication which is so inter- 
knit with modern life is an aid to the material 
activity by which that life is rendered possible, 
even more is of but an incidental and diverting 
quality. While it is amusing to know the result of 
a cricket match in Australia and interesting to hear 
of the development of labour troubles in China, 
neither has the practical bearing on the mere carry- 
ing on of modern life that has, say, the shipping of 
rice from Rangoon to Valparaiso or the transport 
of china clay from Cornwall to the Potteries. 

It is probably not usually realised to what extent 
the present-day world lives by means of transport 
and owes its existence to it. Those who are critical 
of their own age and plead for a simpler life show, 
as a rule, no reluctance to take advantage of the 
facilities which our complicated civilisation affords. 
Even the extremists who cry out for a return to 
nature are usually quite prepared to eat Jamaica 
bananas and Canadian apples and to clothe them- 
selves with textiles for which the raw materials 
have to be collected in America, Egypt and Australia. 
A simpler life is possible and has been lived in these 
islands, but a return to it would eliminate most of 
the everyday commodities and. services which are 
now taken as a matter of course. Without trans- 
port, life as we know it could not be carried on, and 
it is transport more than anything else which has 
made that life possible. 

Transport is not static any more than the other 
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material activities of modern days, and the last 


twenty years have seen very remarkable advances in 
most of its branches. These advances have been 
concerned in the main with road and air transport, 
although very considerable progress has also been 
made both on railways and at sea. Air transport 
has as yet, however, had but little effect on the 
everyday activities of the ordinary man, and need 
not be treated as an important item in any attempt 
to trace the dependance of civilisation on transport. 
Road transport is more closely concerned, and in 
many countries is an important aid to, or com- 
petitor with, railways, depending on the point of 
view.. Leaving this aspect of modern transport 
aside for.a moment, it is safe to say that railways 
and shipping form the essential connecting links 
holding together and transmitting the energy of 
modern civilisation. The sailing of ships is an 
older art than the running of railway trains, and 
great as have been the developments of shipping 
in the last century, it is probable that their effect on 
the progress of the world has not been so great as 
that of railways. The contrast between the ship- 
ping methods of a hundred years ago and modern 
methods, enormous though it is, is not so great as 
that between the land transport methods of the 
two periods. If we were to lose both railways and 


5| steamships, and to revert in the sphere of both to 


the methods of the eighteenth century, shipping 
would be much better able to cope with the problem 
with which it would be faced than would the pack 
horse and wain in the allied sphere. 

With transport in a state of almost feverish 
development, there is, in a sense, no justification for 
taking any point as marking the end of a period and 
calling for retrospect. None the less, as it would be 
impossible to get the public to take any interest in, 
or indeed any notice of, an attempt to celebrate and 
call attention to the enormous part which mechanical 
transport takes in modern life, unless the proceeding 
centred round some point or incident, there is every 
justification for taking the hundredth anniversary 
of the beginning of the first public steam-operated 
railway as such a point meet and favourable alike 
for retrospect and stocktaking. It is to be hoped 
that the celebrations of next week will bring to the 
general public some faint idea of the extent to 
which its very existence is conditioned by and is 
dependant on transport, and very especially, rail- 
ways. We pay our tribute elsewhere in this issue 
to this important Centenary, and need not attempt 
to deal with it here, while the more modern technical 
developments which are of interest only to the 
technical man will receive much attention in the 
reports of the meetings of the International Railway 
Congress, of which the first also appears in this 
issue. Further matter of this kind will be afforded 
by the two important papers which are to be read 
before the Institution of Mechanical Engineers at 
its summer meeting, to be held in Newcastle, the 
week after next, and with which we shall deal in 
due course. 

The incidents of this week form a suitable occa- 
sion for some speculation on the future of transport 
generally, and particularly on the future of railways. 
We are not here concerned with the technical details 
of methods, and in the sphere of shipping need not 
discuss any question of the relative merits and 
prospects of oil engines and steam turbines. From 
our present wide angle, the question of shipping 
arises only in relation to its competition with air- 
craft. From the commercial point of view, the 
latter is as yet little more than an experiment, 
although few can doubt but that such services as 
that between London & Paris will take a permanent 
place in transport methods. Long-distance travel 
by air-ship is in a different case, and while the 
advocates of services to such countries as India 
and Australia, lay much stress on the saving in 
time which is promised, it is but fair to the shipping 
interest to point out that the present speed of travel 
to these countries is as yet far from the maximum 
possible by sea. One may assume that the present 
sea speeds are settled by commercial considerations 
and that if the demand ultimately justifies it, those 
speeds will be materially increased. 

The chief new competitor of the railway is 
certainly the road vehicle, although the aeroplane 
is also a competitor with it as with the steamship. 





In sucha service as that between London and Paris 
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the aeroplane has one advantage in that no change 
of vehicle is necessary in the mixed journey over 
land and water. The development of train ferries 
may possibly ultimately give the railway the same 
advantage, while again, if commercial conditions 
justified it, the time of the journey by rail could 
certainly be considerably reduced. In no event, 
however, is the railway likely to be able actually to 
equal the speed of the aeroplane any more than the 
steamship is likely to equal the speed of the airship. 
The ultimate victory of one or the other is in both 
cases purely a commercial question, and present 
experience suggests that in each service sufficient 
special traffic will offer itself for the fleeter service 
to win at least a permanent footing. 

From the railway point of view the question of 
aeroplane competition is, however, at the moment a 
comparatively incidental matter. The subject of 
real interest is that of the future magnitude of road 
transport. This question has assumed considerable 
importance in this country, owing to the development 
of the commercial- vehicle and the excellent roads 
which are provided for its service. It is chiefly in 
goods transport that the matter has assumed 
importance for the railway companies. Leaving 
aside ordinary suburban transport in large towns, 
which introduces questions of railway electrification 
and cognate matters with which we are not now 
concerned, it cannot be said that passenger service by 
road has developed to any important extent. There 
is, of course, a moderate amount of road transport 
by private motor-cars which represents a loss to the 
railway, but transport by chars-i-bancs or omnibuses 
shows at present no signs of establishing itself 
over any considerable distances. In the matter of 
time only does the long-distance char-i-banc appear 
to have any advantages over the stage coach; and 
the remarkable facilities and conveniences during 
travel which have been developed by the railways 
in the last 50 years or so are as yet not challenged, 
or even imitated, by any form of road transport. 

In goods traffic the road takes a more important 
place, and in certain spheres goods services over 
considerable distances have been established. 
Matters are, however, still on a relatively small 
scale. Goods traffic of all kinds is conditioned to 
a very large extent by terminal facilities, and it is 
in its ability to serve any terminal that much of the 
advantage of the commercial road vehicle lies. 
This adaptability to any terminal is, however, to 
some extent a disadvantage in connection with 
the heavier freight services and it is, for instance, 
difficult to imagine that any form of road vehicle 
could show any advantage over the railway in 
handling, say, export coal from the South Wales field. 
The railways are certainly likely to retain the main 
freight services of the country as distinct from the 
handling of comparatively small parcels of goods. 
In this country, however, they will probably never 
be able to handle such freight services as effectively 
as is done in, say, the United States, owing to the 
limitations imposed by the loading gauge. As Sir 
Henry Fowler pointed out in his lecture at the 
Conversazione of the Institution of Civil Engineers 
last week, the railways have to be thankful for the 
fancy coaming which Stephenson put at the top of 
the funnel of the Rocket, and which is well shown 
in our illustration of this machine on Plate XLIX. 
The loading gauge was fixed to clear this coaming, 
and has remained fixed ever since. One may share 
Sir Henry’s regret that Stephenson did not also 
put some frillings on the side of his locomotive, and 
so give us a little more room in that direction also. 





THE MICROSTRUCTURE OF A 
COAL SEAM. 


A CHIEF difficulty felt by users as well as owners 
of coal, lies in its varied composition, sometimes 
when it is derived from a single colliery, or even a 
single seam. Some users on a large scale are dis- 
posed to deny the advantage of inquiring into the 
distribution of differences in composition if they can 
be averaged over a carload or larger quantity. How 
far this attitude is justified when the coal is burnt 
raw for the mere production of heat, as in a power- 
station, is open to question; but no question can 
arise with coal that is to be broken up into con- 





stituents of which the technical value will depend 
on their composition. For such uses the distribu- 
tion of the differences in various constituents may 
be of considerable consequence to the advantage 
with which the coal can be used, and a knowledge 
of whether an element is distributed uniformly over 
a deposit or is concentrated in a thin layer may 
make all the difference to the efficiency with which 
the several parts of the deposit may be applied to 
the uses for which they are respectively most suit- 
able. 

The recognition of the importance of such know- 
ledge has led to the institution of the Physical and 
Chemical Survey of the National Coal Resources, 
now being conducted by the Fuel Research Board 
with the co-operation of local committees in various 
coalfields, by which not only the situation and extent 
of deposits are being recorded, but also their com- 
position and their behaviour in such typical circum- 
stances as will define the uses for which they are 
best adapted. The investigations made in connec- 
tion with this survey have already brought to light 
the abruptness with which seams will change their 
character and composition, and in at least one 
instance have shown how a coal that would have 
been excellent for making metallurgical coke but for 
its high sulphur, might be used satisfactorily for 
that purpose by rejecting and leaving underground 
a thin band in which the sulphur was concentrated. 
To obtain such results is, however, a circumstantial 
business, involving a great deal of work and no 
great certainty as to how often it must be repeated 
along the course of the seam ; and advantage might 
obviously result if alternative methods were avail- 
able for obtaining such and similar information. 

Up to now the usual methods have been chemical, 
taking the coal as a substance to be analysed like 
any other mineral. In an alternative aspect, how- 
ever, coal may be considered from the point of 
view of its vegetable origin. Though it appears 
to-day as a complex mineral, it was originally 
formed from a large number of kinds of vegetable 
growths, with all the complexity of botanical forma- 
tions, complicated still further by mineral intrusions. 
When thin sections of it are cut, they show much of 
the structure of the growths that it contains, and, 
as yet, it is uncertain whether an intimate know- 
ledge of the disposition of these growths in the mass 
of the seam may or may not have a useful relation 
to the character of the coal or to its behaviour after 
it has been raised. This uncertainty is due to the 
fact that enough is not known of what such sections 
disclose, and the situation is thus eminently one 
that calls for purely scientific research, pursued for 
the express purpose of perfecting available know- 
ledge of the structure in question, and leaving the 
applications of such knowledge, if any should be 
found, until the knowledge itself has been acquired. 
This view has been adopted in the Coal Survey, and 
a considerable amount of investigation has been 
going on for some time at the Lomax Palzo- 
Botanical Laboratories of the Lancashire and 
Cheshire Coal Research Association, with assistance 
from the Department of Scientific and Industrial 
Research. To slice as brittle and incoherent a 
substance as coal into sections thin enough to be 
examined by transmitted light, is a delicate opera- 
tion, which has been perfected mainly by the work 
of Mr. James Lomax: and in addition to sections 
of particular specimens, a systematic examination 
is going on of sections of seams in a number of coal- 
fields. Already in 27 localities in Lancashire, York- 
shire, the Midlands and South Wales, sections have 
been cut of complete coal seams layer by layer from 
floor to roof, and have been deposited at various 
central institutions where they are available for 
inspection. 

To indicate the scope of the work and the nature 
of the information it yields, the Fuel Research 
Board have now published a report by Mr. James 
Lomax, on one of these examinations.* It des- 
cribes and illustrates the work done on the Lanterne 
seam of the South Wales coalfield, the 91 illustra- 
tions being reproductions of transparent sections 
under a magnification of 20 diameters, with a frontis- 
piece in natural colours under a magnification of 





* Technical Paper No. II. The Microstructure of a 
Coal Seam. H.M. Stationery Office. [4s. 6d. net.] 





50 diameters. The reproductions are in collotype, 
so that they can be examined under a magnifying 
glass, and—a considerable convenience for a work 
of this kind—the report is bound in cloth. Most of 
the sections are taken in pairs, one horizontal and 
one vertical, and at about the same point. The 
seam in the locality where the sections were cut 
is some 3 ft. 8 in. thick, and is divided into 13 hori- 
zontal blocks, including the seat earth, the sections 
being taken at intervals of about an inch. When 
marked change in the structure of the coal was 
observed, an additional special horizontal section 
was prepared in that region. The sections appear 
under the microscope in various tints from light 
yellow to deep amber and red, partly according to 
the thinness of the slice and partly according to its 
ingredients. They show not only plant structures 
preserved in the mass of the coal, but also in some 
views the types of varieties of coal according to the 
modern classification. The clearness with which 
some of the structures appear is remarkable. In 
particular, some radiating formations may be seen, 
which are thought to have a possible bearing on the 
disintegration of coal after it is raised. Taken 
altogether, the micro-photographs show a variety 
of structure far beyond what could be suspected 
from a naked eye examination. They correspond, 
however, to what would be expected when the forma- 
tion of the coal from vegetation is considered. What 
sort of relations, if any, will emerge between the 
structure of the coa] so revealed and its chemical 
and physical characters cannot perhaps yet be 
conjectured. What the report shows is that the 
variety of structure of coal is vastly beyond any- 
thing of which account has hitherto been taken in 
practice. Whether ultimately such account will 
be able to be taken or not is at present an open 
question ; but no doubt can be felt that in the face 
of such remarkable variations in structure and of 
means so efficient as these in cross-sections for 
displaying it the mquiry is ore that ought to be 
pursued. 





THE INTERNATIONAL RAILWAY 
CONGRESS. 


ALTHOUGH it had been decided at the Railway 
Congress at Rome in 1922 that the next meeting 
would be held in Madrid in 1927, it was arranged 
later to participate in the celebration of the cen- 
tenary of the introduction of railways and hold a 
congress in London this year. That this was 
acceptable to the members was manifest by the 
very large number who took part in the proceedings 
which opened in the Great Hall of the Institution of 
Civil Engineers, Great George-street, Westminster, 
on Monday last. These meetings constitute the 
tenth congress, the first being held in Brussels 
in 1885, when the jubilee of the Belgian railways 
was celebrated. The later conferences were held 
in Milan (1887), Paris (1889), St. Petersburg (1892), 
London (1895), Paris (1900), Washington (1905), 
and Berne (1910). A Congress would have been 
held in Berlin in 1915 but for the European war, 
when all the activities of the International Railway 
Congress Association were suspended until the 
evacuation of Belgium by the Central Powers. 

At the opening meeting of the Congress on 
Monday, June 22, H.R.H. the Duke of York was 
received by M. E. Foulon, of the Belgian State 
Railways, and President of the Permanent Com- 
mission of the Congress, Viscount Churchill, Sir 
Guy Granet and Mr. William Whitelaw. 

The Duke of York then welcomed the delegates 
on behalf of His Majesty King George and H.R.H. 
the Prince of Wales, the President, to, what he 
termed, the birthplace of railways. Continuing, the 
Duke referred to the historic occasion of their meet- 
ing, the centenary of the inauguration of . the 
Stockton and Darlington Railway. To this country 
belonged the honour of setting an example of pro- 
gress, which other nations were not slow to follow, 
and the development of the railway systems of 
Europe and the opening up of the vast American 
Continent by railway enterprise were among the 
wonders of history. Conferences such as these, 
he said, through the propagation of knowledge and 
exchange of experience, played an important part 





in the progress of the world. They also served to 
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provide an opportunity for the representatives of 
every nation to meet on a common ground, to 
get to know each other better and to appreciate 
each other’s point of view. 

M. E. Foulon then expressed the gratitude of the 
Congress to the Duke of York for presiding at the 
opening session. When their British colleagues 
approached them with the suggestion of holding 
the present Congress in London in this year of 
celebration, he said, the Spanish Government con- 
sented to the postponement of the Congress in 
Madrid to 1930, and agreed that it was desirable to 
participate in the centenary of the opening of the 
first railway line in the world, used for public 
traffic. The invention of George Stephenson was 
of all, the greatest in its influence upon the lives of 
nations and on the growth of civilisation. To-day 
there were 7,600,000 miles of railway line and 
there had been a progressive development in respect 
of speed, acceleration and reliability. They were 
assembled to pay homage to George Stephenson 
and the country of which he was one of the most 
illustrious sons. 

The Congress was, he continued, divided into 
five sections and these concerned: I, way and 
works; II, locomotives and rolling stock; LII, 
operation ; IV, general questions; and V, light and 
Colonial railways. The principal questions which 
would be discussed were the methods of mainte- 
nance and repair of track, the initial causes of 
breaking of rails, the lay-out of shunting and mar- 
shalling yards, reduction of the cost of traction, 
high speed electric locomotives, despatch and 
control systems, signalling for lines with dense 
traffic, the eight-hours’ day and the means of 
establishing light railways for opening up transport 
in new countries. 

Lieut.-Colonel Wilfrid Ashley, H.M. Minister for 
Transport, in extending the welcome of His Majesty’s 
Government to the Congress, said that the outstand- 
ing characteristic of the scientific man was his desire 
to communicate whatever knowledge he possessed, 
to the general store and so make progress universal. 
In the forty years of its existence the International 
Railway Congress Association had continuously 
increased in strength until to-day there were no less 
than 235 railway administrations represented in its 
membership. The importance of reducing transport 
costs to a minimum could hardly be over-estimated 
and mutual discussions on this question would 
prove very helpful. 

Viscount Churchill, Chairman of the Great Western 
Railway, then offered the cordial welcome of the 
British railway companies to the delegates. 

After the Duke of York left the meeting M. E. 
Foulon took the chair and expressed the*thanks of 
the delegates at the Congress to Lieut-Colonel 
Wilfrid Ashley and Viscount Churchill. He then 
proposed the election of Colonel Ashley as an 
Hon. Vice-President of the Congress and also 
nominated Viscount Churchill as acting President 
for the Session. 

Viscount Churchill on taking the chair invited the 
chief representatives of each adherent Government 
to act as vice-presidents and proposed that M. 
Ghilain and Sir Henry Fowler be appointed general 
secretaries. These proposals were accepted unani- 
mously. He then referred to the progress of railways 
during the hundred years of their service and the 
influence that their development has had on the 
trade of the world and the spread of civilisation. 

_ A delegation then proceeded to the Cenotaph 
in Whitehall, to place a wreath there on behalf of 
the Association. 

On Tuesday morning, June 23, each of the five 
Sections met to elect their office-bearers and to 
determine the procedure to be adopted in dealing 
with the subjects of the various reports. The 
members who were chosen to act as Presidents were 
Mr. E. C. Trench, Vice-President of the Institution 
of Civil Engineers and Chief Engineer of the London 
Midland and Scottish Railway in Section I; M. Weiss 
of the Swiss Federal Railways, in Section II. ; 
M. du Castel, ex-Director-General of the Ministry of 
Public Works in France, in Section III.; Dr. Par- 
melee, of the American Railway Association, in 
Section IV.; and M. Semenza, Italian Government 
delegate, in Section V. 





SHUNTING YARDs. 


Sections I. and III. then held a joint meeting to 
discuss the reports prepared by Messrs. W. Simon- 
Thomas, S. T. Wagner, R. H. Nicholls, A. Moutier 
and E. Pellarin, on the subject of ‘‘ Shunting Yards.” 

In his report on the question of shunting yards 
in Great Britain, her Dominions and Colonies, Mr. 
R. H. Nicholls, of the Great Western Railway, 
stated that the insistent demands for increased and 
quicker transportation facilities were causing British 
railway goods-marshalling yards to be in a constant 
state of development. Changes in design and 
organisation were continually being made in 
consequence, and, for this reason, the advantages of 
modern, as compared with older methods, could 
very readily be judged in this country. 

Questions of site and location were naturally of 
vital importance. The principal factors involved in 
the ideal lay-out of yards consisted of the following : 
reception lines upon which freight trains could be 
received whilst waiting to be shunted; sorting 
sidings into which wagons for various destinations 
could be shunted and departure lines on which trains 
could be placed when made up. Of all the gravita- 
tion shunting methods in operation in the British 
Empire the summit, or “‘ hump ’”’ principle was the 
most efficient and economical. Hump shunting 
was quicker, less costly, and entailed less risk to 
shunters and less damage to wagons than flat 
shunting. It had not been found necessary to 
have humps of varying heights to meet changes 
in weather conditions, although in some cases the 
summit was repacked for the winter in order to 
obtain a faster descent. The maximum speed of a 
wagon after leaving the top of the hump should not 
exceed 10 m.p.h. to 12 m.p.h., and this was generally 
obtained by a fall of 5 ft. by a gradient of 1 in 30. 
A considerable proportion of most train loads 
was carried in privately-owned wagons fitted with 
grease axle-boxes, and the fact that these had to 
be moved with the faster ones fitted with oil axle- 
boxes constituted a difficulty. The weight of wagon 
contents also affected shunting speed. 

The placing of up and down yards on separate 
sides of the line was not economical and, wherever 
practicable, they should be on the same side of the 
main running road. It was distinctly advantageous 
to have locomotive sheds, yardmaster’s office and 
other buildings and premises in as central a position 
in the yard as possible. 

The similarity between British and American 
shunting yard practice was evidenced by the report 
presented by Mr. 8. T. Wagner, chief engineer of 
the Reading Railroad Company of the United 
States. Hump yards were the type most 
generally used in America, although “ poling ”’ yards 
requiring a very extensive lay-out had also found 
favour. In the latter system, the movement of cars 
during shunting was accomplished by the use of 
a pole attached to an engine on an adjacent parallel 
track. The old type of flat yard was only used 
where business was relatively small or where a more 
elaborate lay-out was impossible. 

On all roads where conditions allowed it to be 
used, the hump yard had become the standard type. 
The summit shunting yard of the Chicago Union 
Transfer Railway Company at Chicago was over 
2-5 miles long, contained 105 miles of track, and was 
capable of holding 14,000 wagons. It was probably 
the largest yard of its kind in the United States. 
The hump system of shunting was specially adapted 
to goods stations in which a large volume of busi- 
ness was handled. Summit profiles were made 
much steeper in cold climates than in temperate or 
hot climates. In the first case, the total fall recom- 
mended amounted to approximately 8 ft. 3 in. in 
345 ft.; in the second, for temperate climates, the 
downward slope was approximately 7 ft. 1} in. in 
345 ft. For hot climates, the total fall measured 
5 ft. 2 in. in 345 ft. When necessitated by climatic 
conditions, the hump was increased in winter by 
raising the track and was restored to its former height 
during the summer months. On one railway, low 
summer and high winter humps had been established 
upon parallel roads. Track scales were used in 
hump yards for weighing cars whilst in motion. 
They usually had a capacity of 150 tons, were from 
50 ft. to 60 ft. in length, and were ordinarily placed 


at a distance of 100 ft. to 150 ft. from the summit 
of the hump. The moving cars were thus running 
at a speed slow enough to secure correct weighing. 

The majority of the large shunting yards were so 
arranged that the main running tracks were located 
on each side of the yard. In some cases, however, 
the main tracks ran through the centre of the yard. 
The former arrangement was preferable, principally 
because shunting operations could be conducted 
without interfering with the main line traffic. 

The report dealing with Spanish, Swiss, Italian, 
Swedish, Danish, Portuguese, Finnish, Norwegian, 
Dutch, and Czecho-Slovakian railway shunting 
yards, prepared by Mr. W. Simon-Thomas of 
the Dutch Railways, was a very elaborate one. 
Two types of* yard were in use, the hump 
and the “continuous gravitation” type. The 
latter could only be recommended in places where 
a natural gradient existed, and was specially applic 
able to those yards, in which shunting was in one 
direction only. Hump yards had been constructed 
on most European railways and, in many cases, 
winter and summer humps of unequal heights were 
provided. It was advisable, however, that the 
radius of curvature of summits should be such as 
to enable wagons to reach any point on the sidings, 
even under unfavourable weather conditions. For 
this purpose, the hump should consist, as far as 
possible, of only one single steep gradient and, 
when rendered necessary, the speed of wagons 
should be reduced by means of a rail-brake. 
Several types of automatic rail-brakes had recently 
been introduced. That constructed by the firm 
of Willman & Cie., acted on the outer and inner 
vertical faces of the tyres by means of brake-rails, 
the pressure exerted could not, however, be adjusted. 
Mr. Lohse had improved this arrangement by making 
the brake pressure adjustable by means of hydraulic 
gear. The Thyssenhiitte brake system, invented 
by Dr. Frdélich, in 1921, was in use in several yards 
on the Continent, and had given noteworthy results. 
In this system the pressure which acted on the two 
sides of the wheels was a function of the weight of 
the wagons. The Frélich invention consisted of 
two brake-rails arranged alongside the track rail 
and connected at distances of about 9 ft. 2 in. by 
shoes sliding on a horizontal support, which could 
be raised vertically by hydraulic pressure. The 
internal brake-rails rotated on the bearing levers 
about an axis inside the shoes. The flanges of the 
wagon wheels entering the brake, when this was 
raised, bore on the flanges of the inner brake rails. 
These rails turned about their axes,and the wheels 
were pressed from both sides as in a vice between 
the heads of the brake-rails. The force with which 
the hydraulic plunger raised the brake-rails was 
equivalent to 10 metric tons. The greater the 
total weight of the wagon running over the brake- 
track, the greater was the action of the brake-rails. 
The pressure could be taken off at any moment by 
means of a lever. With one of these appliances it 
was possible for a skilful employee to so control 
shunting operations as to increase the output of 
the hump yard very appreciably. 

The general organisation of a shunting yard and 
the disposition of repair shops, coal stores, locomotive 
sheds, water supplies and the like, were matters 
of great importance, and the lay-out should be such 
as to give maximum efficiency in coping with the 
volume of traffic. The possibility of future enlarge- 
ments to deal with increased business should always 
be borne in mind. 

After an exchange of views by the delegates, it 
was decided to submit the following proposals for 
acceptance at the general meeting :—That the use 
of shunting and marshalling yards increased the 
rapidity of transport, the capacity of the lines and 
the movement of rolling-stock. The lay-out must 
depend upon the organisation of the traffic in 
through, semi-through and stopping trains in 
accordance with its importance and distribution. 
In length these yards may be as much as 3 miles, 
and they would consist usually of reception sidings, 
sorting sidings, and frequently of sidings where 
goods could be separated according to destination. 
There should also be sidings for trains preparing for 
departure and some transfer sheds. To be quite 
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locomotive shed and a disinfecting yard provided. 
Yards might be established to make use of gravita- 
tion either with continuous gradients or on a level 
with a hump, according to the local conditions and 
the contour of the land available. A group of 
shunting sidings for each direction was advisable 
when the traffic in each direction was more or less 
independent, otherwise a single group of sidings was 
preferable. This was also the case when the 
number of wagons to be split up daily did not 
exceed the capacity of the hump. Careful arrange- 
ment was necessary to carry out the preliminary 
operations of splitting up the trains so that no undue 
delay was caused. In the operation of splitting up 
trains the indications of the sidings to be used 
should be given to the pointsman and to the shunting 
staff in a clear and simple way, equally capable of 
being used by day or night or during foggy weather. 
For this purpose shunting tickets, loud-speaking 
telephones, luminous signals and electric push 
buttons at the hump were put to service in various 
installations. When it was necessary to have a 
shunting engine, communication must be possible 
between the driver and the foreman shunter and 
pointsman. As the influence of wind resistance 
was considerable, the splitting-up sidings should be 
arranged in the most favourable direction in relation 
to the prevailing winds. The radius of curvature at 
the top of the hump should be at least 10 chains. 
One or two points were left over for discussion in 
later sessions. 


FvurEt anp Its CoMBUSTION. 


After a few introductory remarks by the President 
of Section II of the Conference at the meeting on 
Tuesday morning, June 23, he called upon Mr. 
Bulleid and M. Minsart to read a summary, in Eng- 
lish and French respectively, of a report prepared 
by Mr. G. H. Emerson, of the Baltimore and Ohio 
Railroad, on the subject of ‘‘ Fuel and its Combus- 
tion.” 

In this report it was stated that the availability of 
coal in adequate quantity and at comparatively low 
cost in extensive areas in America explained its 
practically universal use as locomotive fuel. High- 
grade coal was used and the mixing of higher- with 
lower-grade coals was not usual practice. Low 
grade fuels such as peat or lignite had not found 
favour owing to their lower heat values and the 
difficulty of realising this heat value without greatly 
increasing the grate area of the fire-box. With 
regard to pulverised coal, some few tests had been 
made with the object of ascertaining its practical 
usefulness as a locomotive fuel. Difficulties had 
been encountered, but on the whole, the results 
obtained had proved successful. For economic 
reasons however the process had not been adopted. 
Colloidal fuel consisting of pulverised coal stabilised 
in mineral oil had been experimented with. The 
fuel was atomised and was burned as fuel oil, 
using the ordinary pre-heat system of the latter. 
The trials carried out had demonstrated its worth 
as a fuel for various marine and land purposes 
but up to the present it had not been adopted upon 
a locomotive. 

Oil was being utilised to an increasing extent as a 
locomotive fuel especially by those railways passing 
through or situated close to oil fields. Nevertheless, 
no matter how companies were in a position to con- 
trol their coal supply by mine ownership and other 
means, the same couid not always be said of oil 
supplies. The present period of great production and 
low prices would undoubtedly be followed by one 
of decline of production and correspondingly in- 
creased prices, unless 1ew fields with large outputs 
were discovered. Companies using oil fuel reported 
the use of seven makes of burner of two distinct 
types, the external atomiser and the internal atomi- 
ser, all being situated at the front end of the fire-box. 
Air opening varied from 26 to 40 per cent. of the 
net flue area and was arranged around the burner 
and at the bottom and sides of the pan. 

With reference to grates it was stated that in a 
few cases only had investigations been made on 
the proper air opening, and that in practically no 
instance had any attention been paid to the 
grade of cast iron used. Theoretically, there was 
no limit, from a combustion standpoint, to the air 
opening which could be used with advantage. 





One railway, which was experimenting with a 
grate of the non-interlocking cross-rocking finger 
type, in which an air opening of slightly more than 
50 per cent. was employed, had obtained results 
which, although at present incomplete, tended to 
indicate that combustion conditions were much 
superior to those obtained with their standard grate, 
which gave a 36 per cent. air opening. The rival 
merits of interlocking and non-interlocking grates 
were, however, open to discussion as were those of 
table grates and finger grates. The material used in 
making grates should be cast-iron of maximum 
strength commensurate with toughness, small 
shrinkage and high melting point. 

Much progress had been made during the past 
20 years in the development of mechanical stokers, 
and the International Railway Fuel Association 
Committee on Firing Practice had given the matter 
serious attention. The advantages gained con- 
sisted principally in the development of greater 
locomotive capacity, and ensured good fuel distri- 
bution, reliability in operation and facility of 
maintenance. 

Appliances for smoke combustion had been sub- 
jected to elaborate tests in 1912 and 1913, but no 
further research had since been made. Various 
methods were in use on several railways, but in 
many cases no special appliances for the suppression 
of smoke were utilised. 

The report drawn up by Mr. C. B. Collett of 
the G.W.R. upon the subject of Fuel and its 
Combustion with reference to the railways of the 
British Empire stated that all the administrations 
in the United Kingdom used coal fuel. Two colonial 
railways utilised oil over certain sections of their 
lines, Pulverised and colloidal fuels had been used 
experimentally but were not considered a commer- 
cial proposition. Peat and lignite had not been 
utilised as fuels. The purchase of coal was generally 
accomplished by fixed price contracts over periods 
of from 3 to 12 months. Coal stacking in the open, 
with about 3 months supply maintained as stock at 
the various depots, was the usual procedure adopted. 
The majority of the railways purchased their fuel 
within their own districts whenever possible. 
Some administrations mixed coals coming from 
different sources, but this process was usually 
based upon practical experience of the coals used 
and also on data obtained from laboratory tests. 
Nore of the British administrations was using 
rocking grates, althow&kh several of the Colonial 
companies had experimented with them with 
success. In the case of the Canadian National 
Railways all the grates were of the rocking type. 
The firebars used on English railways were generally 
made of cast-iron sand-cast in preference to chill- 
cast, and the air space between the neighbouring 
bars varied from #4 to #}ofaninch. Sloping grates 
were the rule in British practice and it was stated 
that no difficulty had been experienced in maintain- 
ing a good fire at the back of the firebox. Generally 
speaking it had been found that inclined fire-bars 
required slightly more frequent renewals than had 
been the case with horizontal grates. The only 
administration having any experience of mechanical 
stokers was the Canadian National undertaking, 
all other railways still used the hand-firing principle. 

While some railways had done little in the 
matter of smoke reduction, other organisations had 
fitted to their engines fire-doors specially designed 
for the purpose. Spark arresters had been 
tried on many railways, but some differences of 
opinion existed as to their effect on the draught on 
the fire and their actual value in preventing fires. 

In conclusion, the reporter stated that the replies 
received had not on the whole revealed any very 
outstanding change in modern practice. No 
definitely practical form of boiler construction, 
which would ensure a greater evaporation per 
pound of coal than had hitherto been obtained 
from locomotives for some years past had been 
suggested. 

M. Chenu then presented his report on the same 
subject relating to countries other than the British 
Empire and America. In this it was stated that 
railways could be classified according to the regula- 
tions they adopted regarding the fuel supplied to 
them. In the first group there were those of which 
the engineers attached importance to the source 





from which the coal was obtained, and in the second 
were the cases where special conditions were specified 
as to the nature and characteristics of the fuel. 
Such factors as size, percentage of volatile matter, 
ash content, amount of moisture, percentage of 
sulphur, caking capacity, and, in the case of bri- 
quettes, the percentage of pitch and the degree of 
friability, were amongst those selected for strict 
specification. Sometimes a guaranteed calorific 
value was also stipulated. M. Chenu pointed out 
that the consumption of fuel on different railways 
could not be compared owing to the statistics being 
prepared in different ways, and suggested that it 
was desirable that standard statistics of fuel con- 
sumption based on calories per virtual ton-kilometre 
should be adopted. 

The President, M. Weiss, suggested that the 
reports should be discussed together, but in two 
parts, namely, fuel and the means for dealing 
with it. 

M.M. Lacoin, of the Chemin de Fer Paris & Orléans, 
agreed that a new and rational basis was needed 
for fuel statistics, and suggested that the consump- 
tion of coal per driver should be by virtual ton- 
kilometre. The experience of the Portuguese 
Railways in the use of this method was then referred 
to by M. P. J. Diniz, who stated that it had been 
the means of obtaining a reduction in consumption. 
Further reference to the same subject was then 
made by M. G. Bianchi, of the Italian State Railways, 
who said that the method had been used on their 
lines for at least twenty vears. The formula they 
used to calculate the coefficient, which averages 
about 1-35, was based on the resistance of rolling 
stock and took into account the grades and curved 
only, no allowance being made for speed. Sir 
Henry Fowler then suggested that the question of 
standard statistics should be brought up at a future 
session in view of its importance. 

M. Cantuniar, of the Roumanian Railways, 
dealt with the use of oil fuel. He found that the 
best results were obtained with a mixture of oil 
and lignite, as this caused less damage to the fire- 
boxes than oil alone. There was still room for an 
improved burner. He preferred the external 
burner, but thought a burner with a fixed ratio of 
oil and steam for each desired output was necessary. 
The only modification to the boiler was the removal 
of the grate and the lining of the sides of the fire- 
box with brick. M. Nobili, of the Italian State 
Railways, reported that a three years’ test has 
been made by them and that it was found that oil 
alone gave the best results. In their case the 
burners were placed at the back of the box. They 
had overcome the variations in temperature by the 
use of a number of burners, up to as many as five. 

M. A. Pawlowski, of the Ministry of Railways, 
Warsaw, asked for the experience of the delegates 
with rocking grates and drop grates, as the matter 
was of great interest to those systems which had to 
use coal with a high ash content. In reply to this 
request, Colonel F. R. Collins, of the South African 
Railways, stated that all his locomotives were 
fitted in this way and had given every satisfaction 
with such coals. This comment was endorsed by 
Mr. E. W. Head, of the Ceylon Government Rail- 
ways. 

The President then called attention to the fact 
that the efficiency of smoke-consuming devices 
depended upon the driver to a very large extent. 
He noted that there was little smoke in England 
where no such apparatus was fitted. Many of the 
Belgian locomotives were provided with smoke- 
consuming arrangements, but when carelessly 
handled these engines emitted a considerable amount 
of smoke. 

When the session was resumed on Tuesday 
afternoon Mr. D. F. Crawford opened the discussion 
by referring to American experience with mechanical 
stokers. There were, he said, 8,000 stokers now 
in use, representing 15 per cent. of all American 
locomotives and 90 per cent. of those of 60,000 Ib. 
tractive effort or more. When the grate area was 
45 sq. ft. or over they were generally in use. — The 
results obtained had proved to be highly satisfac- 
tory. The reason for fitting mechanical stokers was 
to get over the necessity for a second fireman 0? 
the larger locomotives. With them in use it was 
found that they obtained a higher temperature in 
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the fire-box than was the case with hand-firing. 
Stoker-fitted engines could handle trains of 10 to 
15 per cent. increased weight over what was possible 
with hand firing. In answer to a question by 
M. Lacoin on economy, Mr. Crawford said that 
economy was not looked for, but undoubtedly 
was obtained owing to the better firing. Sir 
Henry Fowler then asked for a statement regarding 
any possible effect on the superheat, and Mr. H. N. 
Gresley sought information on what was regarded 
as the maximum number of pounds of coal per hour 
which could be fired by hand. The superheat 
was increased, said Mr. Crawford, but he could not 
give any definite figures. The maximum rate of 
firing was 4,000 lb. per hour and above this figure 
a mechanical stoker was used to avoid having a 
second fireman. 


AxLE-BoxEs AND LUBRICATION. 


Consideration was then given to three reports 
on the question of reducing the cost of traction 
from the point of view of the lubrication of axle- 
boxes of all rolling stock. For the purpose of the 
meeting Sir Henry Fowler, Deputy Chief Mechani- 
cal Engineer of the London, Midland and Scottish 
Railway, gave a summary of these reports. That 
for the British Empire was prepared by Sir Henry 
Fowler himself. Although the majority of ad- 
ministrations used steel castings for locomotive 
axle-boxes, some of the more modern examples 
showed a reversion to the solid type, made of 
non-ferrous alloys for coupled wheels. The 
tender and bogie boxes being usually of cast-iron 
or cast-steel with a separate brass. Dust shields 
were usually fitted to tender boxes, but their 
adoption for locomotive boxes did not seem to be 
the general practice. The angle included at the 
centre of the journal by the are of contact varied 
considerably for each class of axle-box. For coupled 
wheel axle-boxes the figures ranged from 120 to 
180 deg., and for bogie and truck wheels from 60 deg. 
for the Southern Railway (Great Britain) to 180 
deg. for the Great Western Railway (Great Britain). 
There existed considerable difference of opinion 
regarding the pressure allowable on the journal. 
For engine axle-boxes the figure varied from 112 lb. 
to 410 lb. per square inch and for tender boxes it 
was usually over 300 lb. per square inch. The 
considerable divergence in the allowable reduction 
in the diameter of the journal for wear showed that 
the range which would give satisfactory results 
was very wide. The white metals (anti-friction 
alloys) used varied greatly in composition, and 
could be divided into four categories namely those 
containing: (1) high tin, (2) medium tin, (3) high 
lead, and (4) medium lead : all were stated to give 
satisfactory results under the conditions obtaining. 
The best position for oil grooves in bearings and 
white metal pockets did not seem to be at all definite, 
and there was little or no uniformity of opinion 
upon the subject. For coupled axle-boxes the top 
feed method of lubrication was almost universal in 
conjunction with underfeed oil pads whilst tender 
and bogie boxes were usually of the underfeed type. 
Although still in the experimental stage on many 
railways, there seemed to be a growing tendency to 
employ mechanical methods of lubrication which 
gave a constant and uniform feed and enabled the 
oil consumption to be reduced. None of the 
administrations reporting had fitted or experimented 
with roller or ball bearings on locomotive axle- 
boxes. In the matter of lubricants for locomotives 
there existed great diversity in composition. The 
genera] practice was to use a mineral oil or a mixture 
in which at least 75 per cent. was mineral oil. 

Coaching stock axle-boxes were universally of the 
outside bearing type and were usually provided with 
Open fronts. In the United Kingdom cast-iron 
boxes were generally used, but other administrations 
usually employed cast steel for new stock. The 
angle included at the centre of the journal by the 
are of contact was smaller than for locomotive 
bearings whilst the pressure on the journal was 
high. With regard to antifriction alloys used for 
coaching stock axle-boxes, the same variations 
existed as was the case with white metals utilised for 
locomotive axle-boxes. The underfeed method for 
the lubrication of coaching stock was universal. 
While some few administrations used spring -frame 





oil pads the majority packed the underkeep with 
wool or cotton waste. The oil most generally used 
was a straight mineral oil, and onlyin countries in 
which extremes of temperature occurred was there 
any variation between the quality used in summer 
and that used in winter. The consumption of oil 
varied considerably; only a few administrations 
collected and refined the waste oil taken from axle- 
boxes. With regard to the use of roller or ball- 
bearings little information had been forthcoming. 
The London Midland and Scottish Railway, which 
had made systematic tests using suburban passenger 
stock, had found that, whilst there was a variation 
in resistance in favour of the roller bearing when 
starting, this disappeared after running a short time. 
Moreover no saving had been obtained in coal 
consumption per ton-mile by the adoption of roller 
bearings. The lubricant used in the trials was 
mineral oil. The cost of fitting roller bearings 
amounted to 22l., whereas the cost of plain 
bearings was only 41. No trouble had been 
experienced with these roller bearings, and so far 
as end-wear was concerned, they had so far proved 
to be efficient. 

As in the case of coaching stock the open-fronted 
type of axle-box was the one most widely used 
for wagons, dust shields being fitted in most cases. 
The journal pressures were usually high, being in 
some cases over 700 lh. per square inch. Great 
divergence existed in the allowance of wear of the 
journals before scrapping. The white antifriction 
alloys used for wagons varied considerably in 
composition. The underfeed method for the 
lubrication of wagons was that most in vogue in 
conjunction with wool or cotton waste packing 
or with spring oil pads. Although the composition 
of the lubricant varied, straight mineral oil was 
now most generally used. No experiments had 
had been made with roller or ball bearings for 
wagon stock, 

The report on lubrication for America was pre- 
pared by Mr. George H. Emerson, Chief of Motive 
Power and Equipment, Baltimore and Ohio Rail- 
road. Detailed drawings of the various axle-boxes 
used by American railways for locomotive leading 
truck driving, trailing, and tender wheels, were 
supplied. In the matter of dust guards, no shields 
could be used for locomotive wheels, but the general 
American practice was to use wood guards for 
tender and other rolling-stock boxes. The angle 
included at the centre of the journal by the arc of 
contact gave a general average of 129 deg. 55 min. 
for locomotive leading truck wheels, 172 deg. 16 min. 
for driving wheels and 129 deg. 6 min. for trailing 
wheels. The figure for locomotive tenders, passenger 
and freight-car trucks varied considerably, and the 
average was 108 deg. 3 min. Considerable diverg- 
ence of opinion existed about the pressure allowable 
on the journal. In the case of locomotive axle- 
boxes, the values given varied from 104 lb. to 
298 lb. per square inch. The general average figure 
for locomotive tenders was 400 lb. per square inch, 
for passenger coaches from 300 lb. to 400 lb., and 
for freight cars from 450 lb. to 500 lb. per square inch. 
All these figures related to the projected area. 

The question of the limits of wear for axles and 
bearings had been standardised as far as possible 
by the Inter-State Commerce Commission. The 
composition of the white metal used as a lining 
for journal bearings varied considerably, but, 
generally speaking, the alloy used was of the high- 
lead type. Some difference of opinion existed as 
to the position, shape and depth of the oil grooves 
in the bearing. In the case of leading trucks, it 
was general practice to have two to three oil holes 
in the tops of bearings, and a centre oil groove on 
the face of the bearing from $ in. to 1} in. wide and 
from % in. to in. deep. It was customary to use 
two grease grooves in driving wheel crown bearings, 
one on each side of the centre and connected at 
the ends by cross grooves 3 in. wide and 3 in. deep. 
Outside oil channels were generally used for trailing 
truck bearings, and were situated on the top of the 
bearing in the centre, with from one to three oil 
holes leading to the centre groove on the inside face 
of the bearing. No oil grooves were used in connec- 
tion with tender and car truck journal bearings. 

The method of lubrication generally adopted for 


some administrations used grease only for driving 
wheel boxes, necessitating special arrangements. 
Packing for underfeed lubrication consisted of wool 
or cotton waste mixed in varying proportions. 
Experiments had been made with roller bearings, 
but the data available were not sufficient to justify 
serious consideration of their adoption generally. 
On motor-cars used on branch lines roller bearings 
were used quite extensively. For heavier cars, 
considerable trouble had been experienced with the 
rollers breaking in service. The first cost of 
application of these bearings was very high, and 
heavy lubricating expenses incurred with them 
had also to be taken into account. 

Plain bearings with an underfeed of oil were used 
almost exclusively for passenger and freight cars 
and locomotive tenders. Mechanical lubrication 
for locomotives had been tried by several railways 
with varying results. The general practice was to 
use a straight mineral oil as lubricant. In some 
cases a lead soap base or a small percentage of rape 
oil was added. Slight summer and winter varia- 
tions in composition had been reported by several 
railways. Well-thought-out schemes had been 
devised for the reclamation of packing. Two 
systems were used, the “hot oil’’ and the centri- 
fugal. In the former process, the packing was 
first placed in a vat containing steam-heated coils, 
the oil oozed out of the packing, and was drained 
away. The waste was then placed on a netting 
picking-table and shaken to knock out dirt. Pass- 
ing on to the double-washing vat, it was stirred 
in hot oil and pressed. This operation having 
been repeated several times the reclaimed packing 
was ready for mixing with new waste and resaturat- 
ing with clean oil. The use of a centrifugal machine 
facilitated the extraction of oil from packing, and 
also permitted the rapid filtration of the reclaimed 
oil itself. 

The report on the question of the lubrication of 
axle-boxes for all other countries except the 
British Empire and America was prepared by 
M. J. Tete, of the Paris, Lyons and Mediterranean 
Railway. The use of cast steel for the body 
of the axle-box was extending more and more 
and this appeared to be the only suitable material 
for the coaching and wagon stock of large railways 
in view of the heavy loads carried and of the violent 
shocks often experienced during shunting opera- 
tions. For new stock it was desirable to adopt 
boxes made in one piece, open-fronted, with a 
removable glut, and with the front cover held in 
position by four or five bolts provided with lock 
nuts. The design of the box should be such that 
the interior was easily accessible for inspection 
purposes. For boxes made in one piece in which 
the outer cover pivoted about an axis, the replenish- 
ing of oil was accomplished by opening the cover. 
For other types of boxes, this was generally done 
through filling holes, and the use of oil cups greatly 
expedited matters. 

The use of dust shields was becoming very general. 
These were placed in a recess provided at the back 
of the box, and were intended to close the space 
between the axle and the edges of the opening. 
Dust shields served the double purpose of preventing 
water or dust from entering, and oil from being 
splashed out of the axle-box. The thickness of the 
shields varied from ¥ in. to } in., and some were 
made in one, and some in two pieces. The materials 
used consisted chiefly of wood, felt stiffened with 
sheet metal or leather, and oil-cloth. In one case 
the dust shield took the form of a disc of malleable 
cast-iron which curved inwards and was fitted on 
the axle. Oil was supplied from t he bottom of the 
box to the journal by means of either wool or cotton 
waste packing or a spring oil pad. 

Three types of mechanical lubrication method 
were at the present time under trial by various 
administrations. One, known as the “ Isothermai ” 
box, was being tried by three French railways— 
Est, Midi, and Nord. ‘This arrangement consisted 
of a plate screwed to the outer face of the axle, 
concentric with the journal. This plate curved 
over the outer collar of the journal in such a way 
that the two extremities which, when running dipped 
into the oilin the box, were approximately over the 
outer fillet of the journal. These picked up the oil 
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face of the brass, from which it passed to oil grooves 
which distributed it along the journal. When the 
speed was high, the oil was projected by centrifugal 
force against the walls of the axle-box, and channels 
cast in the upper portion of the box lead the oil to 
the upper face of the brass. The Dutch State 
Railways were testing a system of mechanical 
lubrication in which the oil was led to the journal 
by means of a chain driven by some small discs 
pressed against the bottom of the journal by a 
helical spring. Another system which had given 
satisfactory results with highly fluid lubricating oils 
had been used by the Andalusian Railways. This 
consisted of an oiling ring driven by a ball, rolling 
on the journal in a spherical cavity in the middle of 
the brass. Mechanical lubrication by means of 
pumps was in the experimental stage. 

When oil grooves were cut in the bearing surface 
of brasses for use in connection with top-feed 
lubrication, it was important that they should not 
form a sharp edge on the bearing surface or the oil 
might be scraped off the journal. The correct 
polishing of the journal was a matter of absolute 
necessity and was best done by mechanical means, 
either by using hardened steel roller burnishers 
or abrasives. The angle made by the arc of 
contact in the case of the coaching stock and 
wagons of the reporting railways ranged from 
90 deg. to 120 deg. The pressure allowable on the 
journal in pounds per square inch varied enormously, 
figures as low as 300 lb. and as high as 900 Ib. being 
quoted. For locomotive journals the values were 
120 deg. to 180 deg. and 200 Ib. to 400 Ib. per square 
inch, respectively. 

All the locomotive and tender boxes of the 
reporting administrations appeared to have the 
under-feed method of lubrication. Top-feed lubri- 
cation was also employed for locomotive axle-boxes ; 
the Paris—Lyons—Mediterranean Railway had, how- 
ever, completely abandoned it for all locomotives 
constructed to their drawings during the last twenty 
years, and had found no resultant disadvantages. 
Mineral oils produced by the distillation of crude 
petroleum were at the present time universally used 
for axle-box lubrication. In a few cases a certain 
pruportion of other oils were added in order to 
increase their fluidity or to improve their lubricating 
properties. The consumption of oil was, in general, 
closely supervised. Lubricants for locomotives and 
tenders were, as a rule, issued in accordance with an 
allowance based on mileage. Used oils were 
recovered by some administrations and were again 
employed for the lubrication of wagon boxes. 

The application of roller, disc, or ball bearings by 
the Swedish State Railways to the axle-boxes of a 
large number of vehicles, formed an innovation 
of very great interest. This administration had had 
experience extending over several years with axle- 
boxes of this description. Bogie coaches to the 
number of 227 and 50 six-wheel wagons had been 
provided with disc, roller, or ball bearing boxes and 
all new coaching stock was to be equipped in similar 
fashion. Economy in fuel consumption had appar- 
ently been gained by the adoption of ball bearings 
and the starting of trains was rendered easier. 
Lubrication was carried out under conditions similar 
to those which obtained for plain bearing boxes. 
Maintenance costs, depreciation values, and other 
vital matters were not, however, fully known, and 
even approximate figures were not available. It 
was therefore necessary, before giving a definite 
opinion on these types.of axle-boxes, to wait until 
experience had furnished more complete information 
on the subject. 

M. G. Forte of the Italian State Railways, stated 
that a great deal o° the oil consumption was due 
to the frequent examination of boxes. As a result 
of experiments, their boxes were now packed with 
a mixture of half wool and half hair, and the boxes 
were then sealed. Once a month these boxes were 
examined and re-oiled by the shed staff. Results 
in one district with this system had proved very 
satisfactory. 

Mr. R. E. L. Maunsell, of the Southern Railway, 
pointed out that the question of the dissipation of 
heat from axle boxes had not received sufficient 
attention. He had conducted tests which showed 
that if the top of the box was machined, so as to 
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the box, then the temperature of the bearing was 
30 deg. lower than in a box the top of which was 
not machined. M. Lancreron, of the Nord, reported 
good results obtained with the “Isothermal” 
system. This equipment was used on the tenders 
of express locomotives as well as on the carriages. 
The boxes had been examined monthly, and 
100 grammes of oil added. The goods wagons so 
fitted had not been in service sufficiently long 
to obtain definite results. The Paris-Brussels stock 
was fitted with them, and the only cases of heating 
had been found to be due to some trivial mechanical 
defect. M. Poncet then pointed out that the 
Isothermal Company were constructing a bogie 
box with dust shields at both ends for Pacific 
locomotives of the Est. The President asked if 
the resistance of these boxes was greater or less 
than others, and M. Lancreron replied that although 
no tests had been made, he thought it was less. 
M. Lacoin, in referring to the question of ball or 
roller bearings, said he had tested a suburban train 
with half the stock using roller bearings and the 
other half simple brass ones. The - economy 
obtained with the roller bearings was 8 per cent. 
at speeds of 50 km. per hour. Their cost was 
high, and they were found to be of no great value 
except possibly for refrigerator and other special 
vans in fast goods service. M. Ahlberg, Sweden, 
agreed that roller bearings were expensive, and 
the journal being subject to hammering at the 
rail joints, further investigation was necessary 
before they could be widely used. Mr. R. W. 
Reid, of the L.M. and S. Railway, stated that 
tests with roller bearings on passenger trains 
had shown little advantage except possibly at 
starting. He was not in agreement with the sugges- 
tion that it was necessary to machine the top of 
an axle-box. The grinding of journals had given 
better running and lower temperatures. He had 
got good results with a lead base white metal on 
heavy loads. 

Mr. H. N. Gresley indicated that the chief 
trouble in locomotive bearings was in the coupled 
axle-boxes. He was using mechanical lubricators 
quite successfully, the only difficulty being the 
flexible connection to the top of the box. Shunting 
engines showed considerable saving in oil owing 
to the time that they were standing. He sought 
information from the American delegates on the 
use of grease for locomotive boxes. It was not, 
in his opinion, necessary to machine the top of the 
axle-boxes. In metalling bearings the principal 
point to watch was the careful tinning of the 
brass. Mr. J. T. Wallis, of the Pennsylvania 
Railroad, said that 98 per cent. of American 
locomotives had grease lubrication. 

On Wednesday morning, June 24, the attempt 
was made to frame a first report on the subject 
of the Reduction of the Cost of Traction. Firstly, 
Question IVa, relating to fuel was dealt with. 
In the proposed report it was stated that the 
choice of fuel depended upon the supplies that 
were available. The coal should be selected which 
gave the best results in burning. When it was 
difficult to obtain supplies of the same quality 
at all times, it was advisable to resort to the 
process of blending by mixing. For this purpose 
mechanical devices at the pits or at points along 
the railroad were necessary. The statistics kept 
by the various railways did not admit of comparison 
as the methods in use varied considerably. 
Standardisation of methods would prove of great 
service. When this point was reached in con- 
sidering the report there was a great amount of 
discussion on the suitability of the virtual ton- 
kilometre method of dealing with results. 

Fuel oil, when its price allowed its use, had 
many advantages such as the reduction of con- 
sumption when standing, the increase in power 
when running, the greater ease in handling, and 
the little smoke produced when burning. Pulverised 
and colloidal fuels had only been used experi- 
mentally so far. As far as mechanical stokers 
were concerned their use permitted the handling 
of greater quantities of fuel than was otherwise 
possible, and they could be justified for large 
coal consumptions. Their economy was not yet 
determined. The utility of smoke - consuming 


devices was not yet settled. Various other con- 
clusions were left over for further consideration 
in later sessions. 


(To be continued.) 





NATIONAL PHYSICAL 
LABORATORY. 


THE annual inspection of the National Physical 
Laboratory by the General Board, on Tuesday last, 
was initiated by the ceremonial opening of the new 
entrance to the grounds. With the construction of 
the new Kelvin and Rayleigh avenues, and the 
erection of iron gates at the Queen’s-road entrance, 
the last trace of the rural character of the approach 
to Bushy House has gone. The new avenues lead 
over to the nearly-completed buildings of the High- 
Voltage Laboratory and the Chemical Laboratory, 
in the north-west corner of the grounds. The 
visitors—more than a thousand had accepted 
invitations—were received by Sir Charles Sherring- 
ton, as President of the Royal Society ex officio 
Chairman of the Board, Sir Arthur Schuster, Chair- 
man of the Executive Committee, and Sir Joseph 
E. Petavel, Director of the Laboratory. Nearly 
two hundred special demonstrations had _ been 
arranged, and everything was explained by the 
members of the staff with the usual marked courtesy. 
There have been few changes in the staff during the 
year 1924, but the Board had to record the deaths 
of Sir George Beilby, member of the Executive 
since 1899, and of Sir Maurice Fitzmaurice. The 
steady growth of the work has been so well main- 
tained, that we must abbreviate our comments on 
the activities of the various departments.* 

Engineering Department : Lubrication ; Friction. — 
The continued experiments on boundary lubrication 
show that little is gained by adding compounds of 
the alcohol type, like octyl and cetyl alcohol, to 
Bayonne oil, whilst the addition of 1 per cent. of 
stearic acid to this oil reduced its coefficient of 
friction to that of castor oil; this is a remarkable 
result, even for a fatty acid. In the tests of a 
special bearing metal, made of bronze and graphite, 
which was supposed not to need lubrication for some 
time after an initial impregnation with oil, the 
bearing (inside diameter 1 in., outside diameter 
1-5 in.) was soaked for 12 hours in castor oil and 
then fitted to Dr. Stanton’s pendulum bearing 
housing for rocking tests, the 250-Ib. pendulum 
being swung continuously for 45 hours during the 
day time. The rate of damping per oscillation was 
found gradually to increase from 0-125 deg. to 
0-260 deg. during the first two days and then 
remained fairly constant. 

The same apparatus was used for determining the 
friction of the pistons and piston rings of internal- 
combustionengines. Two cast-iron cylinders, spares 
of a 70-h.p. Renault air-cooled engine, were bolted 
together co-axially end to end, the common head 
forming an air-tight joint ; the two pistons of the 
two halves of the coupled cylinders were rigidly 
connected together and to the rocking link of the 
pendulum. An electric heater was fitted into the 
common head, and the cylinder-wall temperature 
was determined by the aid of a thermocouple ; the 
air pressure behind the pistons was varied from 
zero to 80 lb. per square inch. The variations in 
the friction observed with different air pressures 
suggested that air was leaking through gaps in the 
piston rings to the space behind them, thus setting 
up a radial pressure of the rings against the wall, 
in addition to the radial elastic pressure of the rings. 
A series of small holes was therefore drilled through 
the metal (mild steel) of the piston at the bottom 
of the ring recesses, and the holes were fitted with 
plugs for the attachment of strong rubber piping 
joined to a Bourdon gauge. The suspected aif 
leakage was in this way fully established and shown 
to be greatest in the first (inner) piston ring and 
smallest: and insignificant in the third (outer) ring; 
the practice of using not more than three rings was 
thus justified. The experiments prove that the 
lubrication of piston rings (castor oil was used) is of 
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the boundary type and depends upon the norma! 
pressure between the rings and cylinder. These 
results were not much affected by the temperature 
of the cylinder walls (up to 100 deg. C.); with 
ringless pistons the oil temperature was more 
important, and with small pressure and a high 
viscosity, oil-film lubrication of the Reynolds type 
was obtained. 

The further tests of heavy oils again demonstrated 
that materials tend to improve in quality when 
it is known that they will be subjected to tests. In 
the year 1921 the highest seizing temperature of some 
oils submitted was 170 deg. C. at 1,000 lb. per square 
inch; in the following two years some motor 
cylinder oils and some special oils only seized at 
213 deg. and 234 deg. while in the repeat tests of 1924 
of the same three series no seizure was observed 
up to 250 deg. Seizure actually occurred at 256 deg. 
under a load of 1,500 lb. per square inch. The 
coefficient of friction, ranging from 0-0010 to 
0-0014 at its minimum value between 100 deg. 
and 130 deg. C., was lower than with a ball or other 
bearing—which, of corresponding size, however, 
would still have the advantage of !ower starting 
friction. In these experiments the journal was 
kept flooded with oil. As regards friction between 
dry and graphited metal surfaces at high tempera- 
tures, Mr. Jakeman had found that the limiting 
temperature of about 350 deg. or 360 deg. C. (660 
deg. to 680 deg. F.), at which seizure took place, 
seemed to be independent of the metal and of the 
presence of graphite. Whatever the metal, friction 
went up to three or four times its value at that 
temperature. It was nota time effect, but might be 
a gas effect ; that is, the lubrication might be due 
to the gas film. If that were thg case reduction of 
the gas pressure should decrease the friction ; but 
the temperature of seizure was raised more and 
more as the air pressure was reduced to 0-5 and 
0-2 atmosphere, and the addition of carbon dioxide 
or coal gas had the same effect as the reduction 
of air pressure. This latter observation suggests 
chemical influence, and the problem is being in- 
vestigated further with different gases and different 
metals, glass, &c. 

As regards the variation of fluid friction with 
distance from the leading edge of a thin flat plate 
tangeutial to the air current, the experiments made 
confirm the theory of Kdérmén that the boundary 
film, forming at the leading edge, gradually increases 
in thickness down stream and eventually becomes 
turbulent, so that the formula of Blasius only holds 
for certain distances. 

The work for the Laminated Spring Research 
Committee comprises road tests on an Army lorry 
(30 cwt.) and on a 16-h.p. touring car run on various 
tracks at various speeds, and endurance tests. In 
the former tests, the spring deflections are recorded 
on a paper roll (independently driven at a constant 
speed) by means of a piano wire encased in a flexible 
steel tube ; the simultaneous records concern front 
and rear springs and also the master plates and short 
plates of a spring. The endurance tests were first 
limited to three laminated springs of ten leaves, 
having no nip, moderate nip, or excessive nip but 
otherwise identical. They all stood 1,000,000 oscilla- 
tions with load ranges from 224 Ib. to 560 Ib. ; 
when the range was varied between 56 lb. and 
728 lb., however, a leaf failed in each spring at 
900.000, 482,000 and 277,000 repetitions, respec- 
tively, showing a marked decrease of endurance 
with increased nip. The friction and the average 
work lost per repetition were determined, and 
ee with improved spring designs are in 

and, 

Testing of Materials —The tests under this 
heading also comprise these and other steel springs 
of nickel steel. As regards creep it is found 
that the limiting creep stress (the load per unit 
of original area which will just not break a bar 
when maintained for a very long time) of Armco 
iron closely approaches the ultimate tensile stress 
at 180 deg. C., but falls off rapidly at higher tem- 
peratures, becoming half that value at 350 deg. C. ; 
moreover it is not definitely related to the 
alternating stress in fatigue. At high tempera- 
tures, up to 80 deg. C., the nickel-chromium 
alloys prove superior to iron as regards creep. 
These alloys, hardened and tempered, should 





also be used in preference to carbon steel for 
important parts of aeroplanes exposed to low 
temperatures ; they were tested down to —80 deg. 
C. The notched bar impact tests gave, at 0 deg., 
about twice the value obtained at —40 deg., whilst 
the microstructure and Brinell test did not indicate 
any difference. With respect to the co-ordination 
of fatigue tests, comparative investigation of solid 
and hollow specimens of two steels (0-13 and 0-33 
per cent. of carbon), conducted by Messrs. H. F. 
Gough and H. J. Tapsell on Haigh (reversed direct 
stress), Wohler (reversed bending stress) and Stro- 
meyer (reversed torsional stress) machines, showed 
that the Wéhler endurance limit was largely inde- 
pendent of the type of working or of the specimen. 
All the Woéhler ranges were greater than with direct 
stress cycles, and hollow specimens gave lower 
Wohler, and particularly lower torsional, ranges than 
solid specimens. Those results are of considerable 
theoretical and practical interest. It should be 
recognized that one of the principal reasons for 
the discrepancies between the limits observed on 
different machines is the extra-elastic state of 
the material which it exhibits when subjected to 
cycles of safe ranges of strain. The Haigh machine 
applies cycles of specific loading or stress while the 
Wohler and Stromeyer specimens are subjected to 
cycles of specific stress, although in the last case in- 
creased strain results in increased applied torque. 
Hence the fatigue failures of hollow specimens in 
Haigh and Stromeyer tests are more consistent 
with Haigh’s constant-strain-energy theorem than 
with Guest’s assumption of maximum shear stress. 

Particular interest attaches to the investigations 
in the Engineering, Metallurgical and Radiology 
departments, of single crystals of aluminium, 
subjected to repetition of direct stress (at 2,000 
cycles per minute), torsional stress (200 to 1,000 
cycles per minute), slow cycles of tensile loading 
(by hand) and tensile impact. Deformation occurred 
under all these stresses by a process of shear on 
certain crystallographic octahedral planes, and 
the direction of shear in the plane coincided with 
that of the principal lines of atoms. Phenomena, 
such as elastic hysteresis, creep under load, etc., 
hitherto associated with the presence of non- 
crystalline material in metallic aggregates, were 
also exhibited by specimens consisting initially 
of a single crystal. These single crystals gave 
way in fatigue as they did in G. I. Taylor’s static 
tests. 

The standard sockets of cast-iron water pipes 
having been considered unnecessarily thick and 
heavy, Mr. R. G. C. Batson has determined the 
stresses arising in the sockets owing to the lead 
caulking and to internal water pressure up to 325 lb. 
persq.in. Two pipes of 25 in. diameter were taken ; 
the socket of the one was made to the B.E.S.A. 
standard ; the other was much lighter. By mirror 
and telesccpe measurements of the external dia- 
meter, extending over three weeks, it has been 
ascertained that the socket first expands on caulk- 
ing with lead and under water pressures (of 325 Ib. 
per sq. in.) and then contracts very slowly, some 
lead flowing out ; readings to 0-00001 in., taken 
on several diameters, were found to fluctuate 
considerably. 


(To be continued.) 





BELGIAN TRAMWAY ExTENSIONS.—The Department of 
Overseas Trade, 35, Old Queen-street, London, 8.W. 1, 
announces that the Société des Tramways Electriques du 
Pays de Charleroi, whose head offices are at 91, rue de 
l’Enseignement, Brussels, is about to make the following 
extensions to its electric tramway lines in the Charleroi 
district : The Montigny-sur-Sambre-Charleroi line is to 
be prolonged to La Neuville; the Charleroi—Couillet 
line is to be extended to Chatelet, and the Charleroi— 
Gilly line is to be prolonged to Vieux—Campinaire. 





PERSONAL.—Messrs. Alfred Herbert, Limited, of 
Coventry, the agents for all Morse products, such as 
drills, reamers, sockets, &c., are, in addition, sole agents 
for all Morse screwing tackle.—Messrs. Escher, Wyss 
and Co., of Ziirich, have opened an office at 74, Bath- 
street, Glasgow, C. 2.—Messrs. Wollaston Gas Producers 
(Manchester), Limited, have removed their offices to 
Bank of England Chambers, Tib-lane, Cross - street, 
Manchester. The future address of Mr. T. Roland 








THE KANGO ELECTRO-MECHANICAL 
HAMMER. 


An electrically-operated percussion hammer, which 
has been introduced recently by the Kango Company, 
Limited, of 78, Petty France, S.W.1, under the name 
of the Kango Hammer, is of particular interest in that 
it operates on a principle which does not appear to 
have had previous application for practical commercial 
purposes. This principle can be best understood by 
considering the motion of a rod, free to move in guides, 
to which an out-of-balance wheel is attached, the rod 
being limited in its travel at one end by a stop, and 
at the other by a spring. When the wheel is rotated, 
the inertia forces set up will cause the rod to oscillate, 
and a series of blows will be struck against the stop. 
The spring will have the effect of increasing the energy 
in each blow. 

In applying this principle to the Kango hammer, a 
small series-wound electric motor is employed for 
driving the out-of-balance wheels. To eliminate 
inertia forces at right angles to the line of motion, two 
wheels are employed which rotate in opposite direc- 
tions. In general appearance the hammer resembles 
one of the pneumatic type, a stirrup-shaped handle 
being fitted at the upper end, through which the cable 
is led and on which the trigger switch is mounted. 
The motor is contained within the circular casing below 
the handle and drives a spline shaft through a sliding 
and flexible coupling. This spline shaft drives the 
striking element, which is housed in the lower part 
of the casing, through a bevel pinion engaging with two 
crown wheels. All three wheels are carried on the 
striking element and therefore reciprocate with it. 
The crown wheels are mounted on pins projecting from 
the sides of the striker, and, as mentioned, rotate in 
opposite directions. A heavy semi-circular weight is 
formed on one side of each wheel, and the teeth are so 
engaged with those of the pinion that the weights are 
opposite to each other when they are at either the top 
or bottom of their revolution. The lower end of the 
striking element forms the hammer head, and the blow 
is conveyed to the tool through a transmitter, which is 
secured to the lower end of the casing by a flexible 
leather diaphragm. The whole of the striking elements 
work in an oil bath, and the oil is retained by the dia- 
phragm at the lower, and by felt-ring washers at the 
upperend. The spiral spring which absorbs the energy 
on the inward stroke is mounted behind the striking 
element, and tends to hold the hammer head against 
the transmitter. The whole of the mechanism can be 
removed for inspection by unscrewing a large threaded 
collar at the centre of the casing, while the motor can 
be inspected and removed by taking off the handle. 

An interesting feature of the mechanism is that, above 
a certain speed of rotation, the combination of the force 
due to the spring with the vertical inertia force due to 
the weights, results in a motion of half the frequency 
of rotation, the energy in each blow being doubled. 
In the hammer at present on the market, the speed is 
kept below this critical value, but it is proposed to 
utilise the effect in a larger hammer which will be intro- 
duced at a later date. The hammer can be supplied 
for various voltages, either Alternating or Continuous, 
and has a very low consumption, amounting to about 
1-3 ampere on a 220-volt circuit. 








Heat TREATMENT OF STEEL.—A comprehensive little 
booklet issued by Messrs. G. P. Wall, Magneto Steel and 
Wire Works, Penistone Road, Sheffield, contains many 
useful hints on the heat treatment of all grades of steel. 
The notes on the annealing, normalising and hardening 
of high-speed steel, and also those on case hardening 
and the heat treatment of case-carburised material, are 
specially good. A section dealing with the treatment 
of magnet steel used in the manufacture of permanent 
magnets is included, and the book closes with a few 
useful tables. Copies of the booklet may be obtained 
upon application to the firm at the above address. 

QuARRY ACCIDENTS IN THE UNITED StTates.—The 
Bureau of Mines of the U.S. Department of the Interior 
has recently issued Bulletin 246, by Mr. W. W. Adams, 
dealing with accidents in limestone, cement rock, granite, 
trap rock, marble, sandstone and bluestone, and slate 
quarries, during the year 1923. The bulletin states that 
more men were employed in stone quarries in 1923 than 
in any year since 1915, and, whereas the average number 
of work days per man was the highest ever reported, the 
fatality rate from accidents was the lowest on record. 
The non-fatal injury rate was, however, slightly higher 
than that for recent years. During 1923, the number of 
employees totalled 92,455, and 25,545,859 shifts were 
worked, representing an average of 276 work days per 
man. Accidents were responsible for the death of 143 
men and the injury of 14,990, indicating a fatality rate of 
1-68 and an injury rate of 176 per thousand full-time 
workers. The corresponding rates for 1922 were 1-92 
and 172, respectively. For the five-year period 1916- 
1920, the rates were 2-10 killed and 160 injured. The 
principal causes of fatal accidents in the quarries were 
falls or slides of rock or overburden, haulage gears, 








Wollaston, consulting engineer, is also that given above. 


explosives, and falls of individuals. 
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LABOUR NOTES. 


REPRESENTATIVES of the executive councils of the 
engineering trade unions met in London on June 19 
to consider the further letter which had been received 
from the Engineering and Allied Employers National 
Federation. In the course of that communication, 
it will be recalled, the employers said :— 

“Tt would appear that the proposal of the em- 
ployers of April 22 has been looked upon not as a 
proposal for acceptance by employers and workpeople 
as a mutual effort to revivify the industry and create 
employment, but as a reply to an application for 
advance in wages unconditionally. If so, an unfortu- 
nate mistake has been made. Any advance in wages 
without compensating conditions is impracticable. 
The employers have asked the unions to join with 
them in their endeavour to restore the industry. 
‘They have proposed a joint approach to the Government 
on the question of international hours of labour, they 
have undertaken to review the situation when com- 
petitor nations effectively bring their hours into close 
relations with those in this country, and they have 
asked the unions to consider the proposal with due 
regard to the vital necessities of the industry. The 
employers are unable to bring themselves to the 
conclusion that the circumstances of the case and the 
necessities of the industry can be met by a resolution 
of such a general and negative character as that 
adopted by the union representatives on May 20... . 
The situation has, since we last met you, become more 
serious, and the industrial position is one of extreme 
gravity. My Board feel that the unions having a 
direct interest in maintaining and furthering the 
interests of the workpeople must be asked to apply 
their minds with much greater precision to the situa- 
tion. Itis to be hoped that the gravity of the situation 
will convince your representatives of the necessity of 
going much more deeply into the position than is ap- 
parent from the resolution of May 20.” 

The letter concluded by stating that the offer of a 
further conference was still open. After considering 
the matter for just over two hours, the conference 
of executive representatives adopted the following 
resolution :—-‘‘ This conference, after considering the 
employers’ letter of June 2, while adhering to its 
previous policy, agrees to meet the employers, with a 
view to hearing explanations of the letter referred to.” 
It is to be hoped that Mr. Brownlie and his colleagues 
will make better use of this opportunity to adjust 
matters on a reasonable basis than they did of the last 
one. 


The trouble in the coal-mining industry seems now 
to be approaching a highly critical stage. On Tuesday, 
the Sub-Committee of coalowners’ and miners’ repre- 
sentatives which was appointed to investigate the 
industry’s economic state, concluded its labours. The 
following official report was issued at the close of the 
meeting :— 

‘At a meeting of the Joint Sub-Committee of 
representatives of the Mining Association and the 
Miners’ Federation, the owners gave their view of the 
remedies which should be applied to deal with the 
position of the coal industry. In their view, the 
main cause of the difficulties was the increased cost 
of production, due mainly to the shorter working day, 
and to the terms of the present agreement. The 
position was so serious that they (the owners) would 
be compelled to give one month’s notice on June 30 
of the termination of the existing agreement. The 
owners suggested that it was in the interests of the 
workmen as well as of the owners that there should be 
a reversion to the eight hours day and that the Govern- 
ment should accordingly be requested to pass the 
necessary legislation. The workmen's representatives 
replied that they would not consider the question of 
longer hours, as they held that that was no solution 
for the problem facing the industry. The owners 
intimated that they were not in a position to-day to 
put forward details of their proposals for a new agree- 
ment, but it would be for the two sides to meet as 
early as possible for this purpose. They intimated that 
they would communicate with the workmen’s side as 
to a further meeting after the meeting of the Central 
Committee of the Mining Association on Thursday. 

The miners’ representatives on the sub-committee 
reported to the full executive of the Miners’ Federation 
on Wednesday. As the inquiry is now concluded and 
notice has been given to terminate the existing agree- 
ment, the negotiation of a new agreement will be 
proceeded with as soon as possible. A national con- 
ference of miners’ delegates is to be held in London on 
July 3 for the purpose of instructing the executive on 
the lines to be followed in the negotiations. 





The Ministry of Labour states that on June 15, 1925, 
the number of unemployed persons on the registers 


1,280,700, made up of 1,011,500 men, 34,700 boys, 
207,600 women, and 26,900 girls. 





According to the Ministry of Labour Gazette, 
employment showed little change, on the whole, during 
May. There was an improvement in the clothing and 
furnishing trades, but a further marked decline in the 
coal-mining industry. Among the 11,500,000 work- 
people insured against unemployment under the 
Unemployment Insurance Acts in Great Britain and 
Northern Ireland, the percentage unemployed at 
May 25, 1925, was 11-2, as compared with 11-2 at 
April 27, 1925, and with 9-5 at May 26, 1924. Among 
the members of those trade unions from which returns 
were received the percentage unemployed was 10-1 at 
the end of May, 1925, compared with 9-4 at the end of 
April, 1925, and with 7 at the end of May, 1924. 
Employment was good, on the whole, with coach- 
builders, upholsterers and brickmakers, with skilled 
operatives in the building trades, and in the tailoring 
and dressmaking trades ; it was fairly good with cotton 
weavers, mill-sawyers, brushmakers, in the furnishing, 
silk and carpet trades, and in some sections of the 
printing and metal trades. In the wool textile industry, 
in coal mining, in the iron and steel industry, in tin plate 
and steel-sheet manufacture, in the marine and heavy 
engineering trades, and in the shipbuilding industry, 
employment continued bad. 

In the industries for which statistics are regularly 
compiled by the Ministry of Labour the changes in 
rates of wages reported in May resulted in an aggregate 
reduction of 16,4001. in the weekly full-time wages of 
over 500,000 workpeople, and in an aggregate increase 
of 3,350]. in the weekly. wages of 36,000 workpeople. 
The principal groups of workpeople whose wages were 
reduced were coal miners in Yorkshire and the East 
Midlands, where there was a slight decrease in the 
percentage addition to basis rates (amounting to 
0-3 per cent. on current rates); and steel smelters and 
millmen in various districts in England and Scotland, 
whose wages were reduced by about 1 per cent. on 
current rates. Other important groups of workpeople 
whose wages were reduced included iron-ore miners in 
Cumberland, blastfurnacemen in Cumberland and 
Scotland, Siemens steel workers in South-West Wales, 
tinplate makers in South Wales and Monmouthshire, 
electrical cable makers, hosiery workers at Hawick, 
coopers, furniture trade operatives in London, road 
transport workers in Scotland, leather belt and roller 
leather makers, and workpeople employed in the non- 
trading services of most of the local authorities in 
London. Among the workpeople who received increases 
in rates of wages were heating and domestic engineers, 
coal miners in the Radstock district, the lower-paid men 
in ironstone mines in Cleveland, and blastfurnacemen in 
Lincolnshire. There were also increases in the mini- 
mum rates fixed under the Trade Boards Acts for most 
classes of workpeople employed in the brush and broom 
trade. 








During the first five months of 1925, the changes 
reported to the Ministry of Labour, in the industries for 
which statistics are compiled, have resulted in net 
increases amounting to 70,0001. in the weekly full-time 
wages of over 700,000 workpeople and in net reductions 
of nearly 40,000/. in those of nearly 690,000 workpeople. 
In the corresponding period of 1924 there were net in- 
creases of about 480,000/. in the weekly full-time wages 
of 2,480,000 workpeople and net reductions of 13,5001. 
in the weekly wages of nearly 250,000 workpeople. 

The number of trade disputes involving stoppages 
of work reported to the Ministry of Labour as beginning 
in May was 47. In addition, 34 disputes which began 
before May were still in progress at the beginning of 
the month. The number of workpeople involved in 
all disputes in May (including workpéople thrown out 
of work at the establishments where the disputes 
occurred, but not themselves parties to the disputes) 
was about 27,000; the estimated aggregate duration 
of all disputes during May was about 202,000 working 
days. These figures compare with totals of approxi- 
mately 25,000 workpeople involved and 122,000 days 
lost in the previous month. The aggregate duration 
of all disputes in progress in the first five months of 
1925 was about 658,000 working days, and the total 
number of workpeople involved in these disputes was 
102,000. The figures for the corresponding period of 
1924 were 2,963,000 days and 356,000 workpeople 
respectively. 





Reporting on the conference held on June 4 on the 
invitation of the Miners’ Federation of Great Britain, 
Mr. A. A. H. Findlay, general secretary of the United 
Patternmakers’ Association, says that it was plainly 
evident from the speeches made that the movement 
was a very, very long way from getting unity for a 
strike policy. He gathered the impression, he tells 
members, that it would take this year to clear up the 


difficulties existing between the various unions and 
their constitutional barriers to a joint control, and 
without such the possibilities of success are, in Mr. 
FindJay’s opinion, very small indeed. 





The General Federation of Trade Unions has issued 
a manifesto in which it states that it views with interest 
and pleasure the recent pronouncements in favour of 
trade union amalgamations or combinations for 
defensive purposes, and reminds those interested in 
the cause that, over twenty-five years ago, it was 
specifically established for this avowed purpose by 
the trade union movement acting through the Trades 
Union Congress. The Federation offers, it is pointed 
out, inexpensive machinery for the defence of industrial 
workers and the conduct of unavoidable disputes. 
It has never failed its affiliated societies, either by help 
or guidance in negotiations, legal advice, accountancy, 
technical information, &c., or the payment of Federa- 
tion benefit in case of actual dispute, whether of one 
man or 100,000. It has received from the affiliated 
unions 1,286,608/. It has paid in dispute benefits no 
less than 1,138,7931. 9s. 5d., and it has a cash balance 
exceeding 150,0001., so that every penny of contribu- 
tions has gone back to its members, or is held in reserve. 
This financial result affords, it is claimed, convincing 
proof of the carefulness with which its affairs are 
administered. “It is democratically governed,” the 
manifesto declares, “‘ and its rules are democratically 
revised each year, and it hereby fearlessly declares 
that the trade union movement would be well advised 
to avoid the creation of rival or overlapping organisa- 
tions, and concentrate upon the strengthening of the 
General Federation of Trade Unions, which already 
represents 118 bona fide trade unions.” 

The objects of the General Federation of Trade 
Unions are, it may be recalled, ‘‘ to uphold the rights 
of combination of Labour, to improve in every direction 
the general position and status of the workers by 
the inauguration of a policy that shall secure to them 
the power to determine the economic and _ social 
condition under which they shall work and live, and 
to secure unity of action amongst all societies forming 
the Federation, and to assist affiliated unions to 
perfect their organisations; to promote industrial 
peace, and by all amicable means such as conciliation, 
mediation, references, or by the establishment of 
permanent boards, to prevent strikes or lock-outs 
between employers and workmen, or disputes between 
trades or organisations; where differences do occur, 
to assist in their settlement by just and equitable 
methods; to establish a fund for mutual assistance 
and support and for carrying out the foregoing objects.” 
The objects of the organisation desired by Mr. Cook 
and his associates are, of course, vastly different. 








In the 26th annual report of the General Federation 
of Trade Unions, Mr. Appleton states that the number 
of Societies affiliated to the organisation is 118, with 
an aggregate membership of 830,316. In 1924, the 
membership was 920,050; in 1923 it was 1,056,131; 
in 1922, 1,371,634; and in 1921, 1,583,058. It is 
now, in fact, lower than at any time since 1912. ‘“‘ One 
consolation is,” Mr. Appleton says, ‘‘ that in view of 
all the circumstances, the membership figures might 
have been worse. There has been a great war, and 
in more or less associated countries, a series of dis- 
turbing revolutions, all of which have affected trade 
union possibilities and membership and instead of 
being back at the half-way house, the Federation might 
easily, as far as membership is concerned, have been 
back at its beginning. There are, however, signs of 
reactions and recoveries which should bring additional 
members and new strength to the Federation.” 

The Federation’s receipts are a little less than they 
were in 1924—57,7301. 16s. 8d., as compared with 
60,9521. Os. 1ld. The further significance of these 
figures is better understood, Mr. Appleton points 
out, if it is remembered that the Federation, unlike 
most other organisations, has not raised the rate of its 
contributions. The year’s outlays are also less. In 
Federation benefit the sum of 9,685/. 15s. 10d. has been 
disbursed. That is the smallest sum since the abnormal 
year of 1917-18, but it brings the total expenditure on 
benefit to date up to the considerable sum of 
1,138,7931. 9s. 5d., which, added to the present reserve 
fund of 149,9411. 14s. 1ld., makes a grand aggregate 
of 1,288,7351. 48. 4d. of benefits paid or in hand, or 
2,1271. 4s. 4d. more than the total contributions and 
entrance fees paid by affiliated Societies. ‘‘ No other 
trade union organisation in this or any other country 
can show,” it is claimed, ‘‘ such good results.” 





A conference took place in London yesterday between 
the general managers of the various Btitish railway 
companies and representatives of the railwaymens 
trade unions at which the present very unsatisfactory 
economic state of the industry was unofficially and 
informally discussed, 








of Employment Exchanges in Great Britain was 
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PROGRESS IN BRITISH ROLLING- 
MILL PRACTICE.* 
By T. W. Hann, M.I.Mech.E. 
(Concluded from page 781.) 


At a somewhat similarly arranged: plant not yet 
completed in the Lincolnshire area, another novel 
shearing system will be employed. ‘This plant com- 
prises a 40 in. X 9 ft. 6 in. slab mill, a 40-in. reversing 
plate mill with roughing rolls 12 ft. and finishing rolls 
10 ft. long, and a single stand reversing mill with rolls 
32 in. X 7jit. for light plates. This latter mill is so 
aid out that an additional stand of rolls may be arranged 





movements of the plate on the castor-bed realised by 
more arduous manual manipulation. 

A plate mill plant laid down at the Clydebridge 
Steel Works incorporates many novel features, and is 
probably one of the most efficiently manned mills in 
existence, practically every known mechanical device 
for easing manual effort being incorporated. The mill 
is the first of its type in this country to be operated by a 
direct connected reversing type mill motor, the primary 
object of this being to retain the advantages incidental 
to speed adjustment obtaining on reversing mills. This 
motor can take peak loads up to 13,000 h.p. 

Fig. 18 illustrates the latest plate mill plant laid 
down in this country, its construction and installation 


chequer plate mill being so designed that its rolls may 
be well ambushed when not in use. It might bemen- 
tioned that the complete development of this plant 
constitutes somewhat of a record, less than two years 
having elapsed since its conception, and during which 
period the whole site has been cleared of existing mill 
buildings and machinery, and new levels created. 
Considerable pioneer work has been done by Messrs. 
Bolckow Vaughan and Company. Inspection suggests 
a tendency tewards complete electrification of all mill 
plant at their Cleveland Works, the effective develop- 
ment of heat recovery from blast-furnaces, open-hearth 
and soaking pits, by the use of waste-heat boilers, having 
demonstrated that energy almost sufficient for all 








Stde Lut, Shear: 


Fig.d6a. 


From 
Cooling 
Bank. 


as 


(9044.P) 


Fig.166. 


MAGNETIC 


ENGINEERING 


(9044. Q) 


in tandem should future possibilities regarding output 
warrant it. 

All mills are to be electrically operated, and but for 
the postponement of completion this would have been 
the first “‘ all electric ” large mill plant to be set to work 
in the United Kingdom. A novel arrangement of 
driving equipment has been adopted for these mills, 
two flywheel converter sets, each having four generators, 
being provided for working the three mills, the two 
converter sets being cross-connected in such manner as 
to permit of the combined flywheel effect being utilised 
to meet the demand of any particular mill. Plates from 
the cooling bank will be delivered abreast of the side- 
cut shears on to a castor-bed served by a “* Thomson ” 
Plate-handling device. This is illustrated by Fig. 16, 
from which it will be observed that the principle in- 
volved comprises means for traversing a suspended 
Magnet in two directions parallel and at right angles to 
the shear blades, thereby providing all the essential 





Le Paper read before the Iron and Steel Institute, 
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being now in process of completion. This plant 
comprises a 40 in. by 8 ft. 6 in. slabbing mill, a two- 
stand 42 in. by 9 ft. 6 in. reversing heavy plate mill, a 
32 in. by 6 ft. 6 in. three-high light plate mill, and a 
chequer plate mill with rolls 6 ft. 6 in. long. The 
mills and all auxiliaries, excepting only the three shears 
at the heavy plate mill section, are electrically operated. 
These mills have been designed in full accordance with 
modern ideals, and incorporate in addition to the best 
of known practice, many novel features calculated to 
ensure rapid and economical production. Plates from 
4 in. to 2 in. thick and up to 8 ft. 6 in. wide will be 
produced. 

The site available for this plant was to some extent 
limited, and inspection of the lay-out will indicate that 
the various units have been well arranged so as to 
provide ample space at all .oints essential to efficient 
production. This aspect is particularly emphasised in 
the spacious loading bay as compared with the con- 
gested area available for this purpose at many older 
plants. It will be observed that the chequer plate rolls 
are located in tandem with the light plate mill, the 
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mechanical working of the steel is obtainable as a by- 
product of those processes incidental to its manu- 
facture. 

Fig. 21 illustrates the only comprehensive plant yet 
installed in the United Kingdom for production of large 
tonnage of small sections with the minimum expenditure 
of power, fuel, and labour in conversion from the ingot. 
This plant was laid down for a normal production of 
40,000 tons per month, the whole of which must 
necessarily pass through the blooming mill illustrated. 
The latter takes a 7,000-Ilb. ingot, 21 in. square at base 
and reduces this to 7} in. or 64 in. square in 13 or 15 
passes respectively. 

It will be observed that the plant is arranged with 
great flexibility, permitting of a wide range of product 
for direct sale or feeding the merchant bar, strip, and 
wire rod mills illustrated. 

Products of the blooming mill, such as slabs up to 
18 in. by 6 in. and large blooms, are side transferred to 
No. 2 shear and discharged direct into trucks, whilst 
medium-sized blooms requiring good finish may be 
run forward to the two-stand 2l-in. Morgan mill 
located in line with No. 2 shear. This mill will produce 
in closed gates blooms 5 in., 5} in., and 6 in. square, 
direct from the cogging mill, and relatively small- 
edged slabs and large billets requiring specially good 
finish, previously passed through the first group of 
continuous rolls situate ahead of No. 1 crop shear. 
21-in. Billet Mill—It should be appreciated, however, 
that the principal producing unit is the Morgan con- 
tinuous billet mill located in tandem with the blooming 
mill, this being designed to easily absorb the entire 
output of the latter. 

The first section of this mill comprises four stands of 
21-in. rolls. These are arranged with three lines of 
passes, the near side taking a 74-in. square bloom, and 
the far side a 6}-in. square bloom, producing respectively 
4} in. and 4 in. square billets. The centre pass line 
takes a 6} in. square bloom and produces an 8 in. by 
2 in. slab, or, if desired, still narrower slabs may be 
made by starting with a somewhat smaller bloom. 
Billets of the size above referred to may be side trans- 
ferred immediately after leaving the 21-in. mill, or 
delivered straight ahead to a second group of con- 
tinuous rolls 18 in. diameter for further reduction. 

18-in. Billet Mill.—This mill will produce 3} in., 











3 in., 24 in., 2 in., 1? in., and 14 in. square billets, also 
a range of small slabs without change of rolls. 

The product of this mill up to 3} in. by 3} in. billets 
is dealt with by a flying shear, which cuts up the billet 
into 15 to 30-ft. lengths, as this leaves the finishing 
stand of rolls the speed of delivery in the case of 1} in. 
or 1? in. square billets being about 600 ft. per minute. 
The whole ingot length when sheared is automatically 
assembled by means of an ingenious arrangement of 


skew rollers, and receiving straight edge, before side 
transfer to the cooling bank. 


A most important feature of these mills is found in 


the possibility of producing the smallest size billets 
without any limitation of output, the usual size being 


1? in. square. This particular size of billet has been 


more or less standardised in America from considera- 
tion of utility, inasmuch as a 1? in. square section 
constitutes the midway point of reduction normally 
covered by hot-rolling—in other words, a 7,000-lb. 
ingot reduced to a 1} in. square billet, and this latter 
still further reduced to a No. 5 gauge wire rod, each 
representing about 100 elongations. 


This system of billet production is practically 








812 





ENGINEERING. 


[Jung 26, 1925, 








universal in America, and accounts for about 80 per 
cent. of all small billets made in that country. 

The advantage gained at the cogging mill is obvious, 
inasmuch as the smaller sizes which so seriously 
restrict output are absolutely eliminated. 

Power Consumption. 
Averages for Billet Mills. 

From 34 units per ton for 1} in. square billets | Main mill 
to 12 units per ton for 4in. square billets | motor. 
34 units per ton all auxiliaries, excepting only the steam- 

driven flying shears. 

The labour force for the cogging and billet mills 
with all auxiliary services, including soaking pits, 
billet banks, cranes, mechanical forces, &c., comprises 
160 men for a single ten-hour shift. 

The fuel consumption, which is, of course, limited 
to that required for the soaking pits, may be taken 
under present intermittent conditions of operation 
as about 168 lb. of producer-coal per ton of ingots. 


Fig. 18. 





2 in. by 2 in. to 5 in. by 5 in., and slabs may also be 
used for production of wide flats. 

The mill will produce rounds from } in. to 2} in. 
diameter, all equivalent squares, angles up to 3 in. by 
3 in., and flats up to 8 in. wide. 

1t will be observed from the lay-out plan that roller 
tables are provided for each of the four stands of the 
finishing mill, the rollers of these tables being inge- 
niously arranged in skew fashion, so as when reversed 
to cause the piece to hug the side of the table leading 
into the next roll guides, thereby eliminating manual 
manipulation. 

Readily removable repeaters are also provided for 
the back side of the mill, these being used on all rounds 
not exceeding 3-in. diameter. 

When working up to full capacity of the heating 
furnace, this mill will produce 30 tons per hour con- 
tinuously, and is usually rated at about 12,000 tons 
of product per month of average sizes. 

Forty-eight men per shift are required for complete 
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With the plant working at full capacity this would 
certainly be reduced to, say, 100 Ib. of fuel per ton. 

This mill layout is equally suitable for a high output 
of sheet bars, the usual arrangement being to sub- 
stitute complete’spare roll stands for the second group 
of continuous billet rolls, the entire change being made 
in about four hours. 

Beyond bringing into action two sets of edging rolls 
at the 18-in. mill group, no change in mill operation is 
required for making sheet bar, this being cut up by 
the flying shear in exactly the same manner as billets 
are sheared, the product being automatically assembled 
in stacks equal to about three ingots by means of pinch 
rollers and a sheet bar piler, and thence transferred to 
cooling bank by overhead crane. 

In view of the importance of the sheet and tinplate 
industry of the United Kingdom. it is difficult to 
understand why sheet bars are still rolled here from 
relatively small ingots »n‘reversing mills at a probable 
conversion cost from the ingot of 25s. to 30s. per ton, 
when our American friends have now for many years 
been rolling these on plants such as that described at 
a much lower figure, and this with wage rates and 
other costs very much higher than those obtaining 
in this country. 

The advantages derived from rolling long lengths are 
well known, these being strikingly illustrated in the 
case of the merchant bar, strip and wire-rod mills, 
also comprised in the Templeborough plant. 

These mills are each equipped with Morgan-type 
reheating furnaces adapted for billets 30 ft. long, and 
at maximum capacity will operate continuously on a 
fuel consumption not exceeding 150 lb. of producer- 
coal per ton of steel heated. 

Merchant Mill.—Billets used in this mill vary from 


SLAB STOCK VARD 








is divided into groups of purely continuous roughing 
and finishing rolls, with vertical edging rolls inter- 
posed. On leaving the last finishing roll, the strip 
is automatically turned and delivered through a 
vibrator in loop formation on edge to a slowly travelling 
apron conveyor moving in the direction of the coiling 
reels, This method of delivery permits of dealing 
with an enormous length in a relatively short space, 
and presents maximum surface to atmosphere, result- 
ing in rapid cooling, at the same time imparting the 
colour finish usually desired on this product. 

The forward end of the strip is entered direct to the 
reels located immediately beyond the conveyor above 
referred to, and after cooling is discharged through a 
slow-moving muffle conveyor, at the delivery end of 
which the coil is discharged on to trucks sufficiently 
cooled for man-handling if required. 

The product of this mill may be despatched in 
complete coils or passed through uncoiling machines, 
and fed to rotary type shears for cutting into definite 
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operation of the mill, this number including gas- producer 
attendance, billet-yard men, mill operators, weighman, 
and labour concerned in handling the finished product. 

Not the least important feature of this mill is the 
double mechanical cooling bed. Rolled bars are 
directed by means of a switch in the run-out from the 
last pair of finishing rolls alternately to one side or 
the other of the bed, on which they are mechanically 
stopped, cross-transferred, and assembled in multiples 
for delivery to the cold shears. The construction of 
the rocking racks of these cooling beds results in the 
rolled bar being contained in continuous V-notches 
throughout its 300-ft. length, and during the whole 
period of cross-transfer. 

Moreover, as the piece is retained in the notches in 
opposition to gravity, ideal straightening conditions are 
ensured, and perfectly regular treatment given to every 
piece rolled. 

On leaving the cooling beds, the pieces, as already 
stated, are mechanically assembled, cold-sheared in 
multiple lengths up to 75 ft. long, and discharged by 
mechanical push-off into bundling pockets mounted 
on weigh scales, and from these lifted by overhead 
crane direct to trucks or stock. 

Strip Mill—The will illustrated receives billets 
from 1} in. by 1} in. to 3in. by 3 in., also slabs, and 
has a range of product varying from 1 in. wide by 
0-030 in. thick to 5} in. by 0-092 in., the designed 
output being about 6,000 tons per month. 

Forty-one men per shift are required for complete 
operation of the mill, this number including gas- 
producer attendance, billet-yard men, mill operators, 
weighman, and labour concerned in handling finished 
product. 

It will be noted from the layout plan that the mill 
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predetermined lengths, these being assembled and 
bundled in accordance with trade requirements. 

Rod Mill—This mill, which is fed with billets 
1} in. to 2 in. square by 30 ft. long, produces rods from 
6-gauge to 4 in. diameter. 

The mill works double strand, or, in other words, 
two billets are passed through the rolls simultaneously. 
the actual rolling period from the front end of the 
billet emerging from the furnace door to the outer 
end of the rolled rod, leaving the last finishing roll of 
the mill being about 50 seconds. 

On normal production of No. 5 gauge wire rod from 
13-in. square billets, this is equivalent to two 300-Ib. 
bundles per minute, an output which can be maintained 
with perfect continuity—in fact, a production of 
170 tons has been recorded over «a single 11-hour 
shift. 

It will be observed from the Jayout that the complete 
mill comprises 17 stands of rolls, these being con- 
veniently grouped to allow of flexibility in operation, 
and a flying shear located immediately ahead of the 
seven-stand roughing mill for the purpose of cropping 
the front end of the bar so as to ensure a square solid 
and hot end for entry into the intermediate train. 

On leaving the last finishing roll the rod is directed 
by means of automatic switch devices through closed 
guide pipes containing flowing water to one or other 
of the four rod reels, the bundle thence being mechanic- 
ally deposited on a slow-moving muffle conveyor for 
discharge to loading dock. 

On reaching the discharge end of the muffle conveyor 
the bundles are automatically picked up by an ingeni- 
ously arranged rod bundle carrier, which travels 
continuously around the loading dock, the length of 
this latter and rate of travel being so arranged as to 
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GAS PRODUCER 


Fig.H. MORGAN GONTINUOUS 12"HOOP & SKELP MILL 
WHITEHEAD IRON & STEEL C2 LT? 
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THE DOUBLE-WIRE SYSTEM OF 
MECHANICAL SIGNALLING.* 
By R. 8. GRirFirus. 
My object in this paper is to endeavour to prove 


that the double-wire system of mechanical signalling f 


has advantages over the system at present in use in 
this country; andI ask your indulgence if I repeat 
some of the special claims previously urged in favour 
of the double-wire system. I feel that so wide a sub- 
ject and so apparently drastic a change in mechanical 
signalling methods should as a whole be briefly com- 
pared with the system at present in existence. 

This consideration, can, I think, be regarded to the 
best advantage if viewed from the following aspects :— 

(1) Does the double-wire system in any way imperil 
the high standard of safety obtained with the present 
system ? 

(2) Is the double-wire system an economical pro- 
position ? 

(3) What advantages, other than those, if any, 
obtained under (2), does the double-wire system offer 
over the present methods ? 

Taking the first aspect, what is the basis of the 
splendid safety existing to-day ? 

(a) That a signal to proceed shall only be given when 
any points over which it reads are correctly set, and 
if they are facing points, securely bolted; further, 
that no conflicting signals shall be given. 

The first two considerations are met by signal detec- 
tion, the third by interlocking. The last point can be 
dismissed at once, as the interlocking on a double-wire 





frame is in every way the same as that on the present 
types of locking frames. 

The first two conditions are met in the same way so 
far as signal detection is concerned, but the double- 
wire system provides an additional safeguard as, on 
the point lever, the paying out wire is a form of return 
indication, showing that the appliance worked by the 
lever is functioning correctly and the operating con- 
nections are intact; and it thereby resembles in some 
respects, the return indication on a point lever of a 
power installation. 

(6) That facing points shall be held immovable by 
each and every vehicle passing over them. 

This condition can be met in both systems by the 
same means, namely, by lock-bars and track circuits 
and efficient facing point locks. 

(c) That the signal arm shail always follow the action 
of its operating lever, except when the operating wire 
breaks, when it shall return to, or remain at, “ danger.” 

Here, I think, the double wire system provides 
greater safety than the present single wire gravity 
return system. Accidents have happened before to- 
day through signals being held “off” by jambed 
operating wires, by the freezing of the arm spindle 
or other fitting, or by snow; but with a pull to 
“danger” wire the arm is more likely to return to 





* Paper read before the Institution of Railway Signal 
Engineers, March 11, 1925. Abridged. 





‘‘danger’’ when the operating lever is moved from 
“clear”? to ‘‘danger.”’ Several methods of insuring 
against a fracture of the pull to danger wire have 
been described in previous papers, and I shall show 
an alternative method later. 

Again, double-wire signal operation is immune 
rom false ‘‘clear”’ indications due to accidental or 
malicious interference with the pulling wire, a danger 


SCALES 


MUFFLE CONVEYOR 





ever present with single-wire operation, where any 
force exerted on the single-operating wire when the 
lever is normal will cause a signal arm to droop, if 
not come altogether, to the “‘ proceed’ aspect. From 
this I think it will be admitted that, not only is no 
sacrifice of safety made by the use of double-wire 
operation, but greater safety is obtainable. 

Taking next the question, “Is the double-wire 
system an economical proposition ?”’ This is perhaps 
the most difficult problem, due to the large amount of 
mechanical signalling already in service, but I venture 
the suggestion that if we were starting afresh, with 
both systems available, double wires would stand a 
good chance of being selected. It is hardly fair to 
argue that a lot of wires about a station are a nuisance, 
because on the Continent one of the things that 
struck me was the absence of any wires. Further, 
I think the same argument could be used about rods, 
entailing as they usually do, a large amount of timber 
protection. Generally speaking, I think signal wires 
can more easily be kept out of the way than rods, and 
point wires would run in the same space as signal 
wires do. 

However, for the sake of comparison, let us divide 
the economic question into sub-divisions of—(a) Cost 
of apparatus and installation; (6) cost of maintenance; 
(c) operative costs. 

Taking the first of these sub-divisions, the double- 
wire system would increase the cost of signal con- 
nections, but would not, of course, double it, as it 
is well known the first wire is more costly than addi- 
tional ones in the same run. Again, it is probable 
that the interlocking frame with its protective devices 
would not cost less than the types at present in use, 
and, very possibly might be slightly more expensive. 
On the other hand, point connections with the double- 
wire system should be cheaper, as wires carried on the 
same stakes as the signal connecticns must be chea por 
than rods with their rollers and roller stools. This 
lower cost naturally becomes more pronounced as 
the distance between lever and points increases. 
Further, economical working of points and point locks 
can always be employed owing to the greater power 
obtainable with the double-wire locking frame. 

It is somewhat difficult to give actual figures as, 
to my knowledge, no definite costs have been got out 
for installing any one station by the two systems, but 
a saving of 20 per cent. would, I think, be obtainable 
by the double-wire system. If the double signal lever 
method is employed, a further saving could be effected. 

With regard to maintenance costs, again no figures 
can be quoted, as no double-wire installation exists 
yet in this country. However, if one includes painting 
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as maintenance, this expense alone must be con- 
siderably lower with the double-wire system. Again, 
wheels are cheaper than cranks. Lifting of rods, due 
to the raising of the track, is practically eliminated. 
Alterations to connections, due to modifying the station 
lay-out, would be less, and can be done more expe- 
ditiously. One type of operating connection reduces 
the amount of stock held for repairs, and thus locks 
up less money; repairs due to derailments would be 
largely eliminated, and when they did occur, would be 
cheaper and quicker to renew, so that generally, 
maintenance costs would be very considerably reduced 
by employing the double-wire system. 

The smoother working obtainable with double- 
wire operation, particularly of signals, due to the 
elimination of excessive weights, makes for longer 
life of the operating connections. Our present signal 
operation results in the lever and the signal fittings 
being hammered out, not worn out. 

As to operavive costs, if full advantage is taken of the 
increased power available by the double-wire system, 
many cases would be found of one cabin being able to 
do the work of two, lever pulls would be saved by 
economical point lock working, better results obtained 
by the lightening of signalmen’s duties, as towards the 
end of his shift he would be less tired, and consequently 
his brain more active. This last condition is of real 
value, as frequently mishaps have resulted from loss of 
mental activity following from bodily weariness. 

Again, I believe that a signalman is paid 1 mark for 
lifting the catch of a signal lever and letting it fly back, 
in short, to jar the appliances continually ; it is surely 
better to make him pull the signal back. He is then 
paid to operate the signal properly, while the total 
physical effort of pulling “ over ” and pulling ‘ back ” 
a signal is not more than pulling “ off’ a signal plus 
an amount of weight than can be dispensed with, and 
doing practically no work to return it to “ danger.” 

We now come to the last aspect, briefly summarised 
as ‘‘ other advantages,” and I take as the first of these, 
that it enables automatic compensation of signal operat- 
ing wires to be employed. 

Automatic compensation of signal wires has tested 
the ingenuity of engineers from the earliest days of 
signalling, but has as yet proved insurmountable with a 
single-wiresystem. Its advantage, particularly where 
signal cabins are switched out for periods of 12 hours 
and over, is, I think, unquestioned, as it is the only 
solution for maintaining the same aspect under all 
variations of temperature. From the subsequent 
description of a double-wire compensator you will see 
that it is not a complicated piece of apparatus and 
that it functions correctly both when the lever is normal 
and when it is reversed. ; 

Compensation of point rods is to-day quite satis- 
factory, but theoretically, shade should be taken into 
account in determining the position of the compensators, 
and there are sundry other questions to be considered 
including the provision of two compensators for cross- 
over roads, and the varying length of the arms of the 
compensator cranks to suit various lengths of rod. For 
instance, a different length of arm should be used for a 
rod 350 yards long to that for a rod of, say, 150 yards 
long, due to the greater length of expansion in the 
longer rod. 

With the double-wire system, however, no such 
questions arise. One compensator only is required : 
it can be fixed where most convenient, and will take 
care of any length of connection within operating 
distance. 

Next, double-wire signal operation enables a more 





regular “clear” aspect to be maintained, due to the 
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type of signal drive employed, and for signals situated 
at some distance from the cabin by the automatic 
compensators referred to above. Everybody, I am 
sure will agree that the more uniform the signal aspects 
can be, the better it is for the engine driver, eliminating 
as it does all doubt in his mind as to whether it is in the 
‘danger ” or “ proceed ”’ aspect. 

Another advantage is that the double-wire system 
makes mechanical three-position signalling an accom- 
plished fact. The next advantage I shall urge is one 
likely to raise some criticism, namely, that it makes 
point trailability*a safe and economical proposition. 
In support of this, I believe I am right in saying that 
on the Continent, where it is in general use, no railway 
accident has ever been traced to this facility. 

The operation of trailable points from an interlocking 
frame calls for certain additional conditions to be met, 
that do not exist where points are of the non-trailable 
type, as for instance :— 

(1) The signalman should have a visible warning 
that points have been trailed. 

(2) The levers of any signals reading over points 
should immediately become locked normal when such 
points are trailed, and, further, should remain so until 
the points have been restored to their correct position ; 
also, of course, any other point lever affected. 
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Fig. 1. Comparison oF VARIOUS MECHANICAL 








LEVERS. 
Lever. A. B Cc. D 
ft.in. | ft.in. | ft.in. | in 
Messrs, Stevens and Sons, 1880..; 3 6. | 7 10? | 1 11} | 10 
Messrs. Saxby and Farmer, 1888; 3 0 7 0 18 | 6 
L.N.E.R. (G.C. Section), 1924 ../ 3 2 6 9 1 3} 7h 
1..M.S.R. (Midland Section), 1924) 4 0} | 4 3 0 6% 64 
Westinghouse Brake and Saxby 
Signal Company, 1924 ae 6 6 0 10} 6 
Westinghouse Brake and Saxby 
Signal Co., double wire, 1924..| 7 10} | 2 6 | 0 52 /| 18 

















(3) Means should be provided to enable the signalman 
to restore all trailed points to their proper co-relationship 
with their operating levers ; and this, of course, without 
his having to leave the signal cabin for the purpose. 

(4) Means of determining when points are trailed for 
the purpose of recording incorrect working; and, if 
necessary, apportioning the blame. 

All of these conditions have been provided for in the 
apparatus being supplied to a Colonial railway. It 
should, of course, be realised, that trailability is pro- 
vided not as a normal working, but to prevent damage of 
the apparatus when through inadvertence or careless- 
ness, points get trailed; and it is particularly 
advantageous where, owing to distance from a district 
repair depot or infrequent train service on the section, 
damage to the operating connections through the 
trailing of a pair of points cannot be quickly repaired. 

Such a case is a single line passing station on up- 
country lines on Colonial or Indian Railways, which 
do not warrant by their traffics an elaborate signalling 
system. At such stations, starting signals can with 
impunity be dispensed with, and a safe but economical 
signalling system provided, points and home signals 
being operated from the platform. 

Further, I submit that the double-wire system is a | 
better mechanical proposition than the methods in 
use to-day. I have carefully studied the question of | 
leverage and work to be done by the interlocking frame | 
between the year 1880 and the present time. From | 
this research it appears that (1) the distance at which | 
facing points are worked has increased by over 100 
per cent., viz., 150 yards to 350 yards; (2) locking 
bars have increased from say, 30 ft. long to 50 ft. long, 
that is 66 per cent.; (3) rails have increased in weight 
from about 80 lb. per yard to 95 to 100 lb. per yard, 
and switches correspondingly ; (4) detector connec- 





tions have increased to include the plunger as well as 
the switches. 
To meet this extra work to be done, the rod connec- 
tions have been fitted with anti-friction traversing 
rollers—certainly a considerable gain, but: what about 
the levers ? 
Fig. No. 1 shows the dimensions of :— 


1. Stevens and Sons’ lever _.... ... 1880 
2. Saxby and Farmer’s lever .... ait. See 
3. L. and N.E. Railway (Great 
Central Section) ve sis ... 1924 
4,L.M. and §. Railway (Midland 
Section) Re card he ... 1924 
5. W.B. and S.S. Company, Limited, 
1924 type 1924 


6. W.B. and 8.8. Company, ‘Limited, 
double wire locking frame. 


and indicates that to meet the greatly increased work 
to be done little improvement has been made in the 
locking frame, while the double wire frame gives far 
greater power than any of the others. 

Next, is half-pulling and half-pushing a rod 350 
yards long, to exert a force that distance away, as 
sound a mechanical proposition as pulling a rope 
round a pulley? In the first case you have to move a 
weight of— 

2,100 lb. if it is tube weighing 6 lb. per yard, 
3,200 Ib. if it is channel rod weighing 9 Ib. per yard, 
or 4,300 Ib. if it is solid rod 1}-in. diameter ; 


which must be supported and guided or held against 
buckling by 175 supports ; and there must be at least 
12 pin centres of joints and 5 centres of cranks, including 
the two cranks in compensators. In the second case 
you have 700 yards of No. 8 solid wire, weighing 
approximately 150 lb. led round nine pulleys, including 
a compensator fixed outside the cabin, or seven pulleys 
if the compensator is fixed inside the cabin, the wire 
being supported on 70 pulleys. 

Then, how do the two-lever movements compare ? 

With the ordinary mechanical frame, when pulling 
over the lever, the signalman has the assistance of 
his weight in addition to the force he can exert by 
pulling, but in putting back from reverse to normal, 
does not have any assistance, but must rely solely 
upon his own strength; and often the lever is not in 
the most advatageous position for him to exert his 
power. With the double wire frame each full stroke 
enables both pulling and pushing to be exercised, and 
each in their most advantageous position, particularly 
at the commencement of their stroke when usually the 
lever is the hardest to work. There is one question 
that must not be overlooked, and that is that where 
compensators are fixed in point connections, they are 
always in a position to exert force on these operating 
connections, and that when one wire breaks, all this force 
is transferred to the other wire and the appliances 
which are connected to it at each end; and this is 
somewhat of an additional risk, over what is found 
with rod working, where the compensator does not 
exert any force on the connections. 

It will be realised that if the signal is “ off,” the 
points are held against movement, both by the detec- 
tor connections from the switches and the detector 
connections on the plunger. Further, at rest it would 
be the retaining wire on which the strain would be, 
and therefore the one likely to brake; and a safety 
catch is provided for this purpose in the point operating 
mechanism. Finally, if the train were passing over 
the points, the locking bar would be held against 
lifting. If the wire breaks during the movement of 
the lever, the compensator would return the points to 
the position they last occupied, and the signal detec- 
tors would be fouled for any other route. An addi- 
tional catch is therefore provided on the lever to pre- 
vent its being moved further after the wire breaks. 
It should, however, be realised, that compensators 
are not necessary in connections of less than 250 yards 
or 300 yards. Thereis, I think, a considerable gain for 
the double-wire system in that it provides a long stroke 
on the operating connections at the lever. It is open 
to comment whether it is a good principle to provide 
only 5 or 6 in. at the lever tail, and need 8 to 10 in. 
at the points some 350 yards away. Is it not better 
to provide 18 in. at the lever and still require only 





8 or 10 in. at the points ? 

Summing up, I contend that the double-wire system 
has distinct advantages over the methods in use in this 
country, both on the safety side and mechanically ; 
and is distinctly a more economical proposition both in 
first cost and maintenance. 

I would like to emphasise the fact that, owing to its 
unit construction principle, the system can be effectively 
combined with any mechanical system to meet condi- 
tions with which our present methods will not cope. 

In this respect there are two outstanding instances, 
viz., long distance operation of points, and automatic 
compensation of signals. Taking the first of these, 
it is possible to attach to a present-day mechanical 


beyond the distance at present permissible or considered 
desirable by the rod method, and such points, if required 
to be fitted with a lockbar and point lock may be econo- 
mically operated. Thus, points up to 600 yards from 
a box may be operated by double wire, leaving those of 
350 yards or under to be werked by the rod method, 
without presenting any difficulty in effecting the neces- 
sary interlocking between both types of levers. I am 
inclined to think however, that after some short experi- 
ence with the double-wire lever, the signalman would 
commence agitating for double-wire operation of the 
remaining points, on account of the easier working 
obtainable by this method. 

The second instance, viz., automatic compensation 
of signal connections would apply particularly to long- 
distance signals such as distant or slotted signals, and 
with even more force to the outer and warmer system of 
India, where two single wires, calling for frequent 
adjustment, due to variations of temperature affecting 
their operation, if trouble is to be avoided, are replaced 
by a double wire connection automatically kept in 
adjustment. This would not increase the number of 
control wires, and would undoubtedly improve the sig- 
nal aspect, and lighten the pull. Further, the dis- 
advantage accruing to a mechanical slot on such a sig- 
nal is avoided by the design of the double signal lever, 
which prevents the operating wires of the distant arm 
being connected to the distant lever unless and until the 
outer signal lever has correctly operated the outer arm* 





THE ECONOMICS OF GAS PRODUC- 
TION ON THE THERMAL BASIS.t+ 


By Grorae Everts, M.Inst.C.E. 


THE passing of the Gas Regulation Act, 1920, has 
enforced a new basis of comparison in gas production, 
distribution, and finance. The Standard of Calorific 
Power Order made the procedure so simple that many 
undertakings accepted the calorific standard, which 
conferred substantial benefit to those who were in a 
position to take advantage of it, and whose candle- 
power standard was 14 or over. It is clear now that 
the universal standard of 500 B.Th.U. or the special 
calorific value prescribed in the respective Acts of 
Parliament of the pioneers did not give the necessary 
elasticity to enable an undertaking to get down to rock 
bottom in costs of production and supply. Immediately 
the need for elasticity in manufacture became appre- 
ciated and recognised, it was apparent that the volume 
basis of sale must give way to the conception of selling 
thermal units in a more or less condensed form, leaving 
the strength to be settled by each individual supplier. 
There were some who preferred gas still sold on the 
volume basis at a guaranteed strength, using the 
standard therm price only as a medium for the calcula- 
tion of dividends, but this method would have destroyed 
the element of simplicity which now exists. 

The therm provides the universal standard of com- 
parison, and is the basis to which all costs must 
ultimately be reduced. In dealing with upwards of 
90 cases of applications for Section 1 Orders, the 
author has formed the opinion that, broadly, the 
volumetric consumption increases as the calorific 
value decreases. The basis of all calculations, there- 
fore, is the demand for thermal units; but, having 
got so far, the gas-maker cannot dissociate the 
volume from his considerations. The manufacturer 
of gas must produce a predetermined volume, and the 
distributor is called upon to propel this volume up to 
the point of ignition, with a certain flexibility at that 
point, but very little flexibility between that point and 
thé gas works. In the gas works, the producer is given 
a large range in the carbonising plant, both in volume 
and strength; but at this point the flexibility ends when 
considered on the volume basis. Exhausters, washers, 
scrubbers, purifiers, gasholders, and works mains are 
limited in regard to volume. Taking the gasholders as 
a case for comparison, assume that the maximum daily 
demand is 10,000 therms (1,820,000 cub. ft. of 550 gas),. 
gasholder storage of 1,600,000 cub. ft. would represent 
8,800 therms, or 88 per cent. of the maximum day, with 
a 550 B.Th.U. declaration; but if the quality were 
lowered to 400, the thermal storage would be reduced to 
6,400 therms, or 64 per cent. of the maximum. In order 
te reach 88 per cent., as before, additional storage of 
2,400 therms, or 600,000 cub. ft., would be necessary— 
costing about 15,000/. This would add 1-4d. per 
therm to the capital cost per therm sold per annum 
(based on 250 maximum days per annum). The same 
would apply to a lesser extent to the other items of 
plant mentioned. 

In the distribution plant the volume of gas to be 





* The Author then proceeded to describe the various 
double-wire system appliances, shown by the Westing- 
house Brake and Saxby Signal Company at Wembley last 
year, most of which were described and illustrated in our 
issue of August 1, 1924, page 163.—Eb. E. 

+ Paper read before the Institution of Gas Engineers 
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handled would also be increased, with the added dis- 
advantage that the specific gravity would be higher ; 
and the combined effect might be that mains would 
need to be increased in size, with the result that addi- 
tional capital charges would more than neutralise any 
saving effected in manufacture by the reduction in 
calorific value. 

The following factors must influence the choice of 
the declared calorific value, whether it be the first or a 
subsequent change: (1) The grade likely to give most 
satisfaction to the consumers; the special demands 
(if any) of trade and industry ; (2) the class or classes 
of coal available, and the relative prices delivered ; 
(3) the relative values of coal, oil, and residual pro- 
ducts; (4) the capacity, type, and condition of the 
carbonising plant, viz., the efficiency ; (5) the capacity 
of the remaining portions of the works plant; (6) the 
capacity and condition of the distribution plant ; 
(7) the latest developments in carbonising plant and 
manufacturing processes; (8) the operating costs of 
the various types of manufacturing plant, either existing 
or proposed; (9) capital costs and rate of interest on 
money in cases where new plant is under consideration. 

The Satisfaction of the Consumer.—The experience of 
the past few years has enabled many companies to 
gauge accurately the calorific value which is most 
acceptable to the consumers. In deciding upon a 
calorific value it must be assumed that the demand in 
thermal units will be fixed, and independent of the 
grade ; the efficiency of the appliances is constant within 
wide limits of value, and therefore no consideration of 
increased or decreased total sales should affect the 
decision. The financial effect of this is to stabilise the 
standing charges per therm, whatever may be the 
declared value. 

The Class of Coal Available.—The question of coal 
must be associated with the values of residual products 
and the type of the carbonising plant. If cheap coal is 
procurable from neighbouring coalfields, and the plant 
is capable of dealing with such coal, then the volatile 
matter and ash content compared with the price is a 
useful guide only if the coke yield is satisfactory in 
amount and quality. As the value of residual products 
gets less, so does the gas-producing qualities of the coal 
become of increasing importance. For instance, if 20s. 
per ton of coal carbonised were to be obtained for 
residual products in the case of either of two coals, then 
a good coal at 30s. producing 70 therms would be less 
advantageous than poor coal at 26s. producing 60 
therms. 

Relative Values of Coal, Oil and Residual Products.— 
The receipts for coal, tar, liquor compare very unfavour- 
ably with 1923. The amount of tar and liquor produced 
per ton of coal is of comparatively minor importance 
in the cost of gas, though the prices received can be 
by no means neglected, seeing that the net receipts 
amount on the average to }d. per therm. 

In cases where the residual products yield is 
stable in quantity, the financial result depends on 
residual prices; the usual return from by-products 
may vary from 50 to 80 per cent. of the net coals, 
dependent on the selling prices. In these circum- 
stances, it is clear that, in the case of coal gas, the 
cheapest method of manufacture is that which pro- 
duces the largest number of therms per ton of coal 
{leaving water gas reactions or any steaming or similar 
combination out of the matter); and such method 
would cheapen costs in so far as the amount of solid 
fuel dealt with (coal and coke) is accordingly reduced. 
It may be accepted without investigation that, in 
normal times coal gas is cheaper than water gas, and a 
low-grade gas is more costly to produce per therm 
than a high-grade, if the lower grade is a result of water 
gas admixture, either blue or carburetted. In the 
case of steaming, the thermal increase is made at the 
expense of the coke yield, but at no cost for wages, 
very little for repairs, and only a small addition for 
fuel in the absence of waste-heat boilers. 

With any given price of coal complete gasification 
will not pay (taking only net materials into con- 
sideration) if more than 60 per cent. is returnable 
for residual products. This figure is based on the 
following assumptions :— 

(1) That the fuel for carbonising in one stage is 

paid for by the tar, &e., from the process. 

(2) That 180 therms per ‘on of coal are obtainable 
from complete gasification, and 70 therms from 
retorting. 

180 represents 100 per cent. of cost of coal. 

70 represents 39 per cent. of cost of coal (i.e., net 
coals). 

In the same way it can be deduced that, with coke 
standing at or above 80 per cent. of the price of coal 
per ton, it does not pay to make water gas, basing the 
make at 42,000 cub. ft. per ton for generators and 
blowers. As a general rule water gas does not pay 
if 55 per cent. or more of the cost of the coal is obtained 
from residuals. 

Cost of Blue Gas and Carburetted Water Gas.—At 
first view carburetted water gas is much more costly 





than blue gas, but the net materials plus wages do 
not represent the total cost of these gases. Given a 
carburetted plant it is cheaper to make carburetted 
gas, but if the gases can be made in separate 
plants, the respective efficiencies must be considered. 
Table I below shows how the costs of blue and 
carburetted gas would compare if all factors are 
introduced. The coke figures and oil figures of yield 
are taken from Dr. Parker’s paper on ‘‘ The Production 





cost to carburetted water gas, having regard to the 
increased cost of coal gas. 

To sum up briefly, therefore, it is safe to assume that 
on present costs, (a) coal gas is cheaper than either 
blue or carburetted water gas; (b) carburetted water 
gas is cheaper than blue gas, into the gasholder ; 
(c) complete gasification at 180 therms per ton is 
equivalent to coal gas when 60 per cent. of the cost 
is obtained from residual products (after adjusting 


TABLE I. 
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840 Cub. Ft. 1,000 Cub. Ft. Typical 
292 B.Th.U. = 2-45 483 B.Th.U. = 4-83 Coal 
Therms. Therms. Gas. 
abe | | 
| Per | Per | } 
| 1,000 | Per | | 1,000 | Per } Per 
|} Cub. Ft. | Therm. | | Cub. Ft. | Therm. | Therm. 
pa ea \ ie | | ‘ o 
| | | | | 
| | | | | | Coals. 
| d. d, | d. | d. j d. d. d. 
Coke, 36 Ib. at 30s. ton sol 5-8 | 6-91 | 2-37 | 5-8 | 5-8 | 1-20 | 5-00 
Boiler fuel, 10 Ib. at 20s. ton .. 1-1 | 1-31 | 0-45 j 1-1 | 1-1 | 0-23 — 
(Not necessary if waste-heat | | | | 
boilers.) } | | 
Oil, 1-84 gallons at 53d. > ~- | — | = | 10-6 | 10-6 | 2-19 a 
_ “— -_ salaries rt tes = eH | ce | 22 6 “- 
urification ns ss bs 5 “¢ 12 “5 | “5 . )- 
Repairs to water gas plant... 2-0 | 2-38 0-82 2-0 2-0 0-42 0-85 
Repairs to general plant | 3-4 4-05 1-39 | 4-0 4-0 0-83 0-85 
| 15-6 | 18-58 | 6-37 | 27-0 | 27-0 | 5-59 7-61 
| Residuals. 
Less oil, tar, 0-2 gallons at 3d. | — — | — | 0-6 0-6 0-12 3-20 
15-6 | 18-58 4 | 5-47 | 4-41 
' 


6-37 | 26-4 | 26- 





Each gallon of oil adds 2:38 therms = 1-29 therms. 


1-84 


TABLE II.—Net Coat Costs. 























| | 
| | | Net Coals per 
1 P = pga Gas” per Ton. | a Ragga | _ Tar. 8/A. | saaiaae 
No. | Method of Carbonizing. | Gross. | Therms. | Cwt. Gallons.; Lbs. | : 
| | | th ie: 
| | | _— 
j : r | 
| | d ee 
1 | Verticals, very light steaming “ 500 57 9-5 15 3 2-53 2-91 
2 Verticals, steamed .. mo ‘ 400 95 6-7 20 42 1-82 2-02 
| Extra 38 therms obtained for (per | | | 
| therm) - ve ve +s| oe | rr | a | ts | oe 0:75 | 0-68 
3 | Verticals, no steaming ae --| 544 | 71-3 9-25 | 93 | 16-3 | 2-48 | 2-75 
4 | Verticals, 20 per cent. steaming | 460 103°8 | 7:5 12-4 21-2 | 1-89 |} 2-04 
Extra 32-5 therms obtained for (per | } | 
| therm) es os ee es oe | 9 aS 0-57 | 0-52 
5 | Horizontals .. a 5 s+ 600 | 58 8-1 | 10-6 26 24 | 3-53 
6 Horizontals and self-steaming B.W. 
a ae ns * i a ee 126 10-6 26 2°75 | 2-69 
Extra 68 therms obtained for (per | 
eS eo hes hse ea * = | ; - 2-15 | 1-97 
7 | C.W.G. plant, self-steaming ..| 400 236 | 7 ee 2-87 2-75 
| | (1 ton coke, 59 gals. | 
| } oil) | 
8 | C.W.G., plant, self-steaming és 500 336 | |; 16 | 3-25 | $17 
| 1 ton coke, 135 gals. | | | 
| | oil) | | 
| Extra 100 therms obtained for (per | | | | | P 
| _ therm) a “+ Ne A) aC | se | a8 re | “10 } 4°15 
9 | London Companies’ horizontals .. 535 70-6 10-8 | 9-6 | 26 2-05 2°35 
10 | Verticals - ie ae < 470 82 9-4 14:0 | 28 1-83 2-11 
11 | Verticals —.. + it | 450 85:7 | 10-0 1752 | 30-2 1-58 =| 1-85 
12 | Tully, complete gasification 340 180 Ss | iz | c 2-13 } 2°15 
| H | (1 ton coal, 3} ewt. | | 
| | coke and breeze) | 
13 | Robinson, complete gasification .. 380 170 | ; iz 2-23 | 2-25 
| (1 ton coal + fuel | } 
for steam) | | 
14 | Parker, low temperature <3) | 700 39-6 13-9 | 18-6 | 1-78 1-41 | 2-06 
| | (1 ton coal, 3} ewt. | | gallons | | 
| | coke and breeze) | | spirit | | 
15 | Maclaurin, low temperature aa 250 68-5 | 11-0 15-6 i 1-42 } 1-77 
(1 ton coal, 1 cwt. | 
| breeze) | | | | 
16 | Nielsen, low temperature | 425 94-5 } 7°5 | 20-0 | a 1-61 1-81 
| (1 ton coal, 1} cwt. | H 
| breeze) | | | 
7-2 to 124-0 ies to 5-6 | 18-0 | 28 1-15 to1-35 1-49 


| 1 
17 | Marshall-Easton, low temperature /480 to 380 





Lines 1, 2, 5, 6, relate to Dr. Parker’s figures on Lanarkshire washed nuts. 


Lines 7 and 8 relate to Dr. Parker’s figures. 


Lines 3 and 4 relate to Fuel Research Board results adapted (Mitchell Main nuts). 


Lines 9 and 12 are from published results. 


Line 14 is taken from Fuel Research Board results. 
Lines 15 to 17 are taken from results published by inventors. 


Column A. Column B. 


Column A. Column B. 
ee. oie s. d. 8. d. 
For lines f Coal per ton oud a ae 32 0 Tar per gallon 0 34 0 3 
1 to 13 \ Coke per ton ‘i in. Jan 2 27 6 8/A per lb. profit » 0 OF 0 OF 
For lines f Coal per ton aa ee 32 0 Tar per gallon ox ma 0 5 0 43 
14tol7 |Semi-coke per ton aa 32 6 S/A per Ib. profit .. he 0 0} 0 Of 


of Different Grades of Gas,” read before the North 
British Association of Gas Managers in 1924. 

Each penny reduction in the gallon of oil would 
reduce the cost of carburetted gas by 0-4d. per therm. 
Each 2s. per ton in the value of coke acc ints for 
0-16d. per therm in the value of blue gas, or 0:08d. 
per therm in the oil gas; or 10s. per ton reduction 
in coke has only the same effect as ld. per gallon 
in oil. The effect of 1d. per gallon drop in oil and 6s. 





per ton in coke would bring the coal gas equal in 


for fuel for carbonising in the former) ; (d) the cheapest 
coal gas to make is that giving the most therms per 
ton of coal in normal circumstances; (e) the above 
factors tend to produce cheaper costs in higher values ; 
(f ) low coke prices tend to lower calorific values. 

The Capacity and Type of Existing Plant.— 
The maximum production of therms per ton is not 
always the cheapest method of production when 
everything is considered. One therm of gas is as 
valuable as } cwt. to } ewt. of coke, as it is produced 
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at no increase in the labour costs, and very little for 
repairs. . It is possible, therefore, that the maximum 
make of therms per retort ini the house may be more 
economical than maximum therms per ton. 

The efficiency of carbonising plants in general must 
be judged entirely on their individual merits according 
to known results and the proposals put forward by 
competing contractors; but it may be of interest to 
investigate the financial results of the methods of 
carbonising summarised in Dr. Parker’s paper to the 
North British Association of Gas Managers previously 
referred to, as well as other systems. In Table II 
two bases are taken, the second showing a lower 
return for residuals. 

The first eight items in this table should be used for 
making comparisons only within limits. The Lanark- 
shire washed nuts produce only 9,670 cub. ft. of 600 
B.Th.U. gas, or 58 therms per ton, with 8-1 cwt. of 
coke for sale, when carbonised in horizontal retorts. 
It would appear that either this is an unsuitable coal 
for horizontals or that the horizontal retorts were not 
in a good condition, for when carbonised in vertical 
retorts 9-4 cwt. of coke were produced, with 67 therms 
of gas. The unreliability of the thermal balance from 
the financial point of view, even when dealing with the 
same system and plant, is shown in comparing lines 
land2. The thermal balances of these two are almost 
equal, whereas line 2 produces gas about 30 per cent. 
cheaper than line 1, due to the therms in the gas being 
of more value than the therms in the coke. It will be 
seen that the extra therms produced by steaming are 
much cheaper than either obtaining additional therms 
in a blue water gas plant or by carburetting;, in 
fact, the steaming of vertical retorts probably repre- 
sents the cheapest method at present known of obtaining 
increased output. The figures are on the assumption 
that the coke from the steamed verticals is of the same 
value per ton as unsteamed. The results for low- 
temperature systems show-up very favourably on the 
prices given; and if the yields can be guaranteed, 
coupled with a market value of 5s. per ton in excess of 
coke for the solid fuel, there are decided attractions in 
most systems. 

The Capacity of the Distribution System.—Whatever 
may be the differences of opinion regarding methods of 
manufacture, there is no doubt that the high-grade gas 
isfavoured by the distribution engineer, for the follow- 
ing reasons: (1) Less pressure is required to deliver 
thermal units in a highly condensed form, due to the 
less volume to be dealt with. Alternatively the same 
works pressure gives a better pressure to the consumer. 
(2) The lower volume is associated with a lower specific 
gravity. (3) The higher grade keeps the mains and 
services more free from corrosion, and therefore their 
carrying capacity is maintained. (4) The higher grade 
is usually associated with a higher saturation point, 
and naphthalene is less troublesome. There is no 
doubt, therefore, that economically the higher grade 
scores on all points. 

Latest Development in Manufacturing Processes.— 

During the past few years two methods of carbonising 
have been developed for town gas manufacture— 
complete gasification and low-temperature carbonising. 
There is no doubt that complete gasification has come 
to stay. It is flexible, and the two systems previously 
referred to can be utilised to produce gas of con- 
siderable variation. In general, it may be expected 
that any process giving a large thermal yield per ton 
of coal handled will produce low operating and repairs 
costs per therm, and this is intensified where there is 
no solid by-product to handle. 
_ Low-temperature carbonisation has yet to prove 
its right as an accepted business proposition in gas- 
works, but there have been substantial improvements 
in recent years. It is obvious that the success of any 
system must depend primarily on the willingness of the 
public to purchase the resultant fuel at a price which 
compensates for the lower thermal production; and, 
secondly, the capital cost and working expenses must 
be reduced. The former of these secondary factors is 
more difficult of realisation than the latter, having 
regard to the large amount of coal to be liandled and 
distilled in relation to the thermal yield. Contrasting 
extreme methods, complete gasification offers low 
‘capital with gas yields amounting to 140 to 180 therms 
per ton. Low temperature pure and simple is the 
reverse, as the constructional parts must deal with a 
heavy throughput with a yield of only 40 to 60 
therms per ton, with no compensating speed of 
distillation. 

For this reason the trend of modern invention is in 
the direction of admixtures with producer and water 
84s; and it would appear that success is likely to be 
achieved on these lines, using the heat as far as possible 
for internal carbonisation. If the public can 


converted to the advantages of smokeless fuel, there 
bien a remain the competition between gas coke at 
(say 

coke 
thas t 


8s. per ton less than coal, and low-temperature 
up to 5s. per ton more than coal. Experience 
aught low-temperature advocates that there is 


no advantage to be gained by carbonising poor coals 
with high ash content. 

Table IIL below shows the results given, and the 
financial return, when taking coal at 32s. per ton, the 
solid fuel at 35s. per ton, oils at 5d. per gallon after de- 
ducting the recovery costs, and sulphate at 41. 13s. 4d. 
per ton profit. The capital is calculated from the only 
figures available on a basis of 240 maximum days per 
year; and the author has made certain adjustments, in 
order to draw a comparison between the four systems 
and the gasworks method, where usually the “ coke 
for sale’ is after providing fuel for distillation, as well 
as works boilers, &c. It is difficult to get exact com- 
parisons, as the coals treated are not all the same. 











Taste III. 
— Maclaurin.| Nielsen. (Goalite). ee 
Capital cost per ton 34s. 19s. 6d. 378. 18s. 
of coal per annum 
Do. per therm per 5-96d. 2-48d. 11-21d.| 3-21d. 
annum 
Gas per ton .. 27,400 x | 22,250 x | 5,600 x |14,000 x 
250 425 705 480 
Therms per ton . 68-5 94-5 39-6 67-2 
Net coal cost per 1-42d. 1-61d. 1-41d. | 1-15d 
therm 
Labour and super- 0-27d. about —_ 0-25d. 
vision per therm 0-25d. 
Repairs per therm ..| 0-36d. about _ 0-25d. 
0-30d. 














Operating Costs.—Under this heading are included 
wages, fuel or power costs, and repairs. All are im- 
portant ; and it is possible for an increase in wages to 
counterbalance a saving in net coals when comparing two 
systems, and frequently a particular plant may be 
chosen on account of low wages and repairs together. 
Dealing with wages first, it is difficult to lay down any 
hard and fast rule, as the scale of operation differs in 
almost every case, and the cost is dependent on the 
full or partial employment of the plant. Minor varia- 
tions in the value of coal gas cannot be said to influence 
the wages costs pertherm. Vertical retorts are cheaper 
to operate per therm than horizontals. The additional 
therms obtained from steaming are gained at less cost 
per therm than the straight coal gas, thus reducing 
the cost of the whole ; and this would apply even with 
steam generated in an outside plant. Water gas is 
cheaper (even per therm) than coal gas of the same size 
output, if each plant is operated to the same proportion 
of its maximum production. The additional therms 
obtained by carburetting are obtained for practically 
no increase in wages, thus reducing the overall wages 
cost per therm. Wages in complete gasification sys- 
tems should be the lowest of all, if the plant is properly 
designed and in proper working order. A decrease in 
the carbonising period for horizontal retorts will lead 
to increased wages per therm, unless there is sufficient 
elasticity in the arrangement of shifts, or the increase in 
therms per retort compensates for the more frequent 
charging. As a general rule, the less the amount of 
solid fuel handled per therm, the lower should be the 
expenditure on wages. 

It is difficult to get actual wages comparisons, owing 
to the different methods of allocation in existence. 
Taking ‘ Field’s Analysis” for 1923 the lowest is 
0-306d. per therm for Belfast, and the highest 1-019d. 
per therm for Oldham. It is probable that items are 
omitted in Belfast which are included in Oldham. 
With regard to the comparative costs of wages for coal 
gas and carburetted water gas, in the same publication 
the figure for water gas amounts to 0-5d. per therm, 
and coal gas amounts to 0-6d. per therm or thereabouts. 
The following are recently published figures for car- 
bonising wages per therm made, though they may not 
all be compiled on the same basis :— 


- & 
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Verticals at Glasgow .... es ae eis 
Verticals at Glasgow .... 
Verticals at Coventry 
Horizontals at Coventry 
Tully gas at Halifax .... = fxs ses 
Horizontals at South Metropolitan, 1924 .... 
Horizontals at Newcastle =e <i 
Robinson’s plant at Harrogate 
Horizontals at Harrogate Die 
Low temperature (Maclaurin’s estimate) .... 
Eastbourne, horizontals—machine-charged 
Welwyn, hand-charged retorts os 
Pinner, hand-charged retorts 
Pinner, water gas lightly carburette 


>ooooososoooscoco 


—} 
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The above figures are comparable when dealing with 
the same works, but, as before mentioned, the expendi- 


be | ture in the printed accounts conveys no evidence that 


one method of carbonising or one quality of gas offers 
overwhelming advantages in wages expenditure. In 
the case of water gas, the wages per therm decrease as 
the amount of carburetting increases; further, the 


of its maximum. In machine charging the therms 
made per charge are of primary importance. Hence 
the reduction in wages which can be effected by chang- 
ing from 8-hour to 12-hour charges while retaining 
8-hour shifts. It often happens, however, that the 
throughput is slightly reduced by this change ; but in 
considering wages only, the reduced number of charges 
should result in a saving. Another objection to the 
4-hour break between shifts is the difficulty in regulating 
the quality and the additional work put on parts of the 
plant during the concentrated period of rapid gas 
production, With regard to all the overhead. charges, 
such as salaries, collection, and management and 
administration, the costs under these headings would 
not be affected by the grade of gas. The number of 
therms sold is for all practical purposes independent of 
the grade; and no change can affect the costs per 
therm, unless the calorific value were put so high or so 
low as to cause numerous complaints, which would 


‘| result in additional clerical work and greatly increased 


inspection charges. There is as much danger in going 
too high as too low; but the responsible official is not 
likely, except in emergencies, to go to such extremes 
as would bring trouble of this nature. 

In considering repairs, the term must be used in the 
widest sense, t.e., the estimate must be based on the 
total provision which is to be allowed for maiutenance, 
repair, and ultimate renewal of the plant in either its 
original form or replacement in a modern form. An 
examination of the repair and maintenance costs of 
many undertakings will show that approximately one- 
half of the total is expenditure on wages paid to the 
employees of the undertaking in question; and there 
are certain items which would be independent of the 
quality of the gas manufactured, so that the cost per 
therm would simply be a fixed annual charge divided 
by the number of therms sold. With regard to the 
maintenance, repairs, and renewals of the exhausters, 
washing plant, purifiers, and gasholders, it is clear that 
a low grade of gas would necessitate a larger piece of 
plant in each case; and, consequently, the fuel, oil, 
paint, and general attention would be more than in 
the case of a higher grade, and the cost of repairs and 
renewals would be higher. Consequently the higher 
the quality the lower the repairs and maintenance costs 
would 

The estimates for the corresponding expenses for the 
carbonising plant and coal and coke-handling machinery 
is not such a simple matter, however, though consider- 
able assistance is given by the experience of the past, 
and certain basic considerations. For instance, for 
coal handling, the cheapest plant per therm would be 
that handling the least coal, and therefore the system 
producing the lowest cost in respect of this item would 
be that producing the maximum number of therms per 
ton. The same would apply to the coke plant. In 
both, however, certain fixed charges must be met, and 
the time element must be a factor, as a plant handling 
no coal or coke would require a certain amount of 
maintenance. Further, a large plant on a reduced 
tonnage would not show the same saving as a new plant 
of smaller size. In the case of charging machinery 
there are certain maintenance charges which are fixed 
amounts, and other variable charges dependent on 
the type of machine, and speed and amount of coal 
dealt with; but probably the heaviest part is that 
caused by the wear of the chain and portions which are 
put into the retort. Consequently the lowest cost 
of upkeep is that which entails the minimum number 
of charges put in the retorts for each 100 therms manu- 
factured. 

With regard to the retorts proper, higher heats 
entail higher repair charges; but the additional therms 
obtained by increased throughput and higher thermal 
make per ton may well compensate for this. The 
throughput of coal is dependent substantially on 
combustion-chamber temperatures; and in conjunc- 
tion with this one must consider whether the charge 
can be adequately burnt-off in less time than that 
actually employed. In other words, high thermal 
yield cannot always be maintained in addition to high 
throughput. A more important factor in retort repairs, 
however, is the variation in the heat of the retort 
caused by the introduction of cold coal, coupled with 
the damage due to the insertion of the chain and 
pusher head. Consequently the least expensive 
method for each retort is that which gives the greatest 

number of therms per charge. In comparing types of 

carbonising plant, the repairs of the simpler types of 

plant will obviously be less than those more com- 

plicated. Therefore the repairs to a water gas plant 

or a complete gasification plant should be lower per 

therm than other systems, for two reasons: (1) Less 

costly on account of the actual material in them. 

(2) More therms produced per ton of coal or coke. 

The size of the unit is of importance, forit is costly to 

throw out a unit forming a substantial proportion of the 

daily make for a repair in a limited part of the setting. 











wages increase as the plant is used at a lower percentage 


The effect of the annual charge for pry som based 
on a useful life of (say) 35 years would not be important 
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Fig. 1. 


when divided over the gas made annually. The differ- 
ence between the cheapest and the dearest plant would 
not be likely to exceed 0-05d. per therm manufactured. 
In dealing with existing plants, the rival claims of 
thermal make per ton, per retort per day, and per 
charge have to be considered. Table IV, below, is 
based on a make of 10,000 therms per day, with 23 in. 
by 16 in. retorts 20 ft. long, or (say) 18 ft. run effec- 
tively charged. The tons of coal used may be said 
fairly to represent the “‘ net coal factor,’ the retorts 


TABLE IV. 


Ort QUENCHING TANK AND RESISTANCE FURNACES. 





unit must be considered, as a section used at a small 
proportion of its output is costly. The capital and 
sinking fund charges should, therefore, be assessed on 
the estimated requirements, and not on the maximum 
capacity. Table V, below, gives approximate costs 
of a plant making 10,000 therms per day, including 
coal stores, coke and coal handling plant, generating 
plant, and preliminary condensation. The useful life 
is taken at 33 years (1 per cent. sinking fund on 
6 per cent. basis), and the interest at 6 per cent. 


























} 64 Therms per Ton. 68 Therms per Ton. 72 Therms per Ton. 
_ | 
| 8 Hours. | 10 Hours. | 12 Hours. | 8 Hours. | 10 Hours.| 12 Hours.| 8 Hours. | 10 Hours. | 12 Hours. 
| | } 
Tons of coal used (net | | | 
coal factor) .. | 156 | 156 | 156 147 147 147 139 | 139 139 
Thickness of charge | | | 
(excluding scurf) -| 7-6in. | 9-lin. | 10-7 in. 7-6 in. 9-1in. 10-7 in. 7°6in. 9-1 in. 10-7 in. 
Percentage of sectional | 
area filled (exclud- | | 
ingscurf) .. by 56 67 | 77 56 | 67 77 56 67 77 
Retorts at work (capi- | ] j 
talfactor) .. oe 104 | 108 | 113 98 102 107 93 97 101 
Retorts charged per | 
day (wages factor) .. 312 259 226 294 245 214 279 233 202 
Thermal make per | | 
retort 3 ¥ 96 92-5 88-5 102 98 93 108 103 99 
Thermal make per | 
charge = o* 32 | 39°5 | 44-2 | 34 41 46-5 36 43 49-5 





























The table is based on 10 cwt. for 8-hour charges, 12 cwt. for 10-hour charges, and 13} cwt. for 12-hour charges. 


, 


at work the “ capital factor,” and the retorts charged 
per day the “‘ wages factor.” 

With regard to mains and services, it has been 
shown earlier that either larger mains must be used 
with a lower calorific value, or, alternatively, increased 
initial pressures. The capital costs of mains or 
operating costs of boosting must be taken into account, 
but only the repairs are for the moment under 
consideration. There is little doubt that the low 
grade causes increased running costs for maintenance 
and renewal of services; and the chief expense would 
arise in relaying services in a larger diameter, and 
replacing all services on the district on a larger scale 
when the first replacement is complete. The same 
would apply to mains. Therefore, even if the distri- 
bution system is capable of dealing with the lower 
quality, the system loses a potential margin for 
increase which it would possess if the calorific value 
were kept at a higher figure. There is no doubt, 
therefore, that the district repairs, as well as the 
over-all distribution costs, would be higher with 
low-grade gas. 

Capital Costs and Rate of Interest on Money.—This 
factor is of great importance when new plant is under 
consideration, as money is usually dear at the time 
the required tp is most expensive. The thermal 
output must considered in conjunction with the 
annual interest and sinking fund (or interest and 
depreciation) charges based on the estimated useful 
life of the plant; and in making the choice the 


neces3ary expenditure to other parts of the plant (if any) 
must be considered. The plant should be capable of 
renewal in comparatively small sections, avoiding the 
renewal of substantial parts of the work, as the wear 
may be confined to small portions. The size of the 























TABLE V. 
Interest Interest 
and and 
Sinking Sinking 
Type of Plant. Cost. Fund per | Fund per 
Annum at| Therm 
7 per cent. Made. 
£ £ d. 
Horizontal retorts 40,000 2,800 0-28 
Vertical retorts wi --| 50,000 3,500 0-35 
Carburetted water-gas plant 26,000 1,820 0-18 
ed plant .. ee --| 30,500 2,135 0-21 
Robinson plant 42,500 2,977 0-30 
Parker low-temperature 112,000 7,840 0-78 
Maclaurin low-temperature 60,000 4,200 0-42 
Nielsen low-temperature 25,000 1,750 0-175 
Marshall - Easton low-tem- 33,000 2,310 0-23 
perature 





If the nature of the plant necessitates a shorter 
working life, then the sinking fund must be adjusted 
accordingly. The annual make is taken at 240 
maximum days = 2,400,000 therms. 

From the above figures it is clear that the lower- 
grade gas is considerably cheaper with respect to 
capital, and this is to be expected where the process 
consists in the more or less complete gasification of 
the fuel. In addition to occasions when new plant is 

uired, a change of calorific value may involve 
capital expenditure, or alternatively result in postponing 
it. Owing to the trend of markets a lower calorific 
value may result in a great saving in manufacturing 
costs, but entail heavy capital expenditure in mains, 
services, boosting plant, or even storage plant. There- 
fore, the economic effect of this expenditure must be 





balanced against the savings. 





Fig. 2. Pyrometer, SELECTOR SwitcH AND CONNECTIONS TO THE FURNACES. 


THE HEAT TREATMENT OF STEELS. 


In no type of technical industry has more progress 
been made. in recent years than in the provision of 
alloy steels which have been heat treated to obtain the 
qualities demanded by the user. The value of this to 
an engineer cannot be gainsaid, but how common it is 
that the only attention the subject receives in the 
course of work given to engineering students in the 
colleges consists in attendance at a short course of 
lectures. That this is unsatisfactory must be owned, 
and it is therefore of interest to note what is being done 
to remedy the defect in one of the leading institutions 
devoted to technical education. To give a real insight 
into the questions involved in metallurgical work which 
are of importance to engineers, Professor J. H. Andrew, 
of The Royal Technical College, Glasgow, has started a 
special course of 100 lectures, with practical demonstra- 
tions, and has equipped a new laboratory for the use of 
the students in studying the effects of heat treatment. 
The laboratory, two views of which are shown in the 
figures above, is equipped with four wire-wound 
electrical resistance furnaces with effective temperature 
controls, and located beside them are both oil-quenching 
and water-quenching tanks. 

The resistance furnaces have quartz tubes, 9 in. 
diameter and 2 ft. long, on which the wire is wound to 
obtain an even heating to within 3 in. of either end. 
These tubes are set in a packing of kieselguhr contained 
in a sheet-iron casing of about 24 ft. diameter. To 
prevent air currents, the bottom of each furnace is 
bricked up, and arrangements have been made so that 
the bottom can be brought up to any desired level by 
the introduction of additional bricks. As each of the 
furnaces is controlled by a separate rheostat, it consti- 
tutes an independent unit, and the current may be 
regulated at will to obtain a constant temperature at 
any value between 300 deg. C. and 950 deg. C. For 
the temperature indication a Siemens wall-type of 
pyrometer (see Fig. 2) has been installed, and it may 
be connected to any one of the permanent thermo- 
couples in the furnaces by means of a selector switch. 
Usually two of the furnaces will be kept at high 
temperatures for hardening, normalising and annealing, 
while the others will be devoted to work at lower 
temperatures involved in tempering operations. 

The quenching tanks are placed between the furnaces 
so that no time need be lost in transferring the speci- 
mens to them while hot. For the oil tank a cooling 
coil with pump circulation is provided, while the water 
tank has water flowing through it continuously from 
the main supply. To obtain increased floor height 
around the furnaces to facilitate the removal of the 
specimens, platforms will be fitted beside them. A 
Bradshaw double-chamber furnace has also been 
installed for the purpose of hardening high-speed steel, 
the forced draught for which is obtained by the use of 
a Roots blower. It will be appreciated that the whole 
equipment, which, while eminently suited to the work 
undertaken in a college, is also such as could be installed 
in any works where an economical and efficient means 
of heat treatment is desired. ; 

In the work of the course, the students will receive 4 
preliminary training in the preparation of specimens 
and their examination by the microscope. Then they 
will proceed to the heat treatment work and deal with 
a representative selection of carbon and alloy steels 
and also test their physical properties in the mechan! 
engineering laboratory. 
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“ENGINEERING ” ILLUSTRATED PATENT 


RECORD. 

SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE AOTS OF 1907 AND 1919. 
he number of views given in the Specification Drawings is stated 

e each hd Gao none © mentioned the Specification is not 
Where inventions are communioated from abroad, the Names, éc., 
of the communicators are given in ttalics. 
iy ifications may be obtained at the Patent Office, Sales 
ra 5, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 18. 


The date of the advertisement of the of @ Complete 
Speeification is, in each case, given after the abstract, unless the 
_ Patent has been sealed, when the ** Sealed” is a 


Any person may, at any time within two months date of 
‘the advertisement 0; tance of a Complete Specification, 
give notice at the atent Office of ition to the grant of a 
Patent on any of the grounds in the Acts. 


GAS ENGINES, HOLDERS, PRODUCERS, &c. 


227,346. G. H. Bentley, Westminster, London, 
and E. G. Appleby, Westminster, London. Gas 
Producers. (3 Figs.) May 22, 1924.—This invention 
relates to gas producers having a main gas generating 
chamber combined with a distillation chamber, an 
agitator in the distillation chamber, and an agitator in 
the gas generating chamber. ‘a is a gas generating 
chamber having an outlet }, and cis a distillation chamber 
arranged in the upper part of the chamber a. In the 
chamber c¢ is @ shaft d carrying agitators e, e, e located 
in the chamber c, and at the end of the shaft d is an agi- 
tator fin the chamber a. On the shaft dis also a bell g. 
Secured to the upper end of the shaft d is a wormwheel 
h gearing with a worm j on a shaft k, having at its end 
a toothed wheel / through which the mechanism is driven. 


Fig. Fig.2. 
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To the toothed wheel J is pivoted a link m which is also 
pivoted to a rocking lever n carrying a pawl o. The latter 
engages ratchet teeth on a wheel p on a shaft q, which 
carries a rotary feed valve r. By this means the rate 
of rotation of the feed valve r varies with the rate of 
rotation of the agitatorshaftd. The distillation chamber 
cis providedwith two outlets s and t, regulated by dampers 
(not shown), the outlet s leading back to the gas gene- 
rator a and the outlet ¢ to a condensing apparatus of 
usual construction. The fuel from the distillation 
chamber c is fed past the bell g to the gas generator a 
at such a speed that the level of the fuel in the gas- 
generating chamber is kept at the proper height. The 
top of the charge is maintained in the level condition by 
the agitator f. (Sealed.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


227,381. James Chesterman and Co., Limited, 
Sheffield, and A. Hill, Sheffield. Wire Gauge. 
(4 Figs.) August 5, 1924.—The invention relates to 
wire limit gauges of the kind comprising an oblong 
steel plate that is provided with a slot or slit which 
is of tapering width and has marks at intervals along 
the slot indicating the numbers or sizes of wires which, 
when introduced into the slot, would just fill the width 
of the slot at those points. The improved gauge has 
a body consisting of two or more plates arranged length- 
wise side by side and clamped together. These parts 
are so shaped that one or more slots are formed between 
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(227,381) 


the adjacent parts, the edge of a part bounding one 
side of a slot being flat-surfaced, while the edge of 
the adjacent part bounding the other side of the slot 
is stepped and notched along its length in a manner 
to provide a series of gauging points, the steps being 
Spaced apart with a notch between each pair of steps, 
each step having a face opposed to and parallel with 
the flat-surfaced side of the slot, the distances or widths 
between successive steps and the flat surface are succes- 
sively decreased in accordance with the graduated scale 
of sizes of the Imperial Standard, Birmingham Wire, 
sheet metal or other standard gauge. The gauge illus- 
trated comprises three plate parts a, 6, ¢ arranged 


side by side. The plate a is of rectangular shape, 
while plates b and ¢ would be rectangular were it not 
that portions of those plates have been removed to 
form in conjunction with plate a four slots d, e, f and g, 
one side of each slot being flat-surfaced as at h and the 
opposite side stepped and notched as described above. 

he steps along the sides of the slots are denoted by ¢ 
and form stops or gauging ints, the steps being 
separated one from another by the notches k. The 
gauging points on one face of plate a may be marked 
with wire sizes according to the Imperial Standard wire 
gauge, and on the reverse face with decimal equivalents, 
but sizes according to any other standard gauge may be 
marked thereon. After the plates 6 and c have been 
stepped, notched and accurately machined, they are 
assembled and clamped together, as shown, by means 
of the clamping plate / which is shrunk on or otherwise 
secured thereto. (Sealed.) 


MOTOR ROAD VEHICLES. 


227,397. J. Parsons, Coventry. Laminated 
Springs. (3 Figs.) October 2, 1924.—The invention 
relates to laminated springs of the kind in which all 
the leaves are independent and spaced from one another 
from one extreme end of the spring to the other, and 
at one point are rigidly clamped, spaced apart, to an 
attachment. According to the invention, three or 
more leaves are employed and one or both ends of all 
the leaves have a pivotal or sliding connection with the 
load or with a load-carrying member. The leaves 
A, A? and A3 are spaced apart at the centre by means 
of spacing blocks A4, and clamps A5 are employed to 
secure the spring to the axle B. The leaves may be all 
alike or varied as desired, each terminating in an eye 
A$ at each end so that each leaf corresponds to the main 
leaf of an ordinary laminated spring. The eye at one 
end of the central leaf A? is attached to a shackle pin 








C2 on a hanger C, and the eye at the other end is attached 
to a shackle pin D2 on a spring shackle D of some con- 
ventional type. Upon each of these shackle pins C2, 
D2 is pivoted a pair of links E, and to these links the 
eyes A6 at the ends of the other leaves A, A3 are pivot- 
ally attached, as by means of pins E? corresponding to 
the shackle pins C2 and D2, and the spacing is pre- 
ferably such that all the leaves A, A2 and A3 are parallel 
or concentric with one another. By this means the 
leaves are completely separated, and therefore the 
surfaces require no lubrication. The leaves A, A2, 
A3 are thus able to move together with perfect freedom, 
and, as all the leaves are attached at each end to the 
spring shackles or hangers D and C, the spring will 
transmit a higher thrust and torque than a spring of 
the conventional type wherein only one leaf is, or perhaps 
two leaves are, attached at the ends. (Sealed.) 


227,018. John Fowler and Co. (Leeds), Limited, 
Hunslet, Leeds, and W. J. Lewin, Hunslet, Leeds. 
Endless-Track Vehicles. (3 Figs.) March 21, 1924.— 
The invention relates to tracks for endless track vehicles. 
According to the invention, the track shoes 1 are each 























provided or formed at their forward ends and also at 
their rear ends with a volute or spiral scroll 2, 3, respec- 
tively, the forward volute scroll 2 of each shoe being 
passed into convolute engagement with the rear volute 
scroll 3 of its preceding shoe. (Sealed.) 


PRINTING AND ALLIED MACHINERY. 


226,584. A. B. Evans, Chapeltown, Leeds. 
Sheet Gripping Mechanism. (4 Figs.) August 
28, 1923.—The invention relates to sheet-fed tags 
machines of the kind in which the sheet is held to the 
sheet-carrying cylinders, chains or reciprocating carriages, 
by means of grippers which nip the front edge of the 
sheets and hold them upon gripping bars or pads fitted 
to and moving with the sheet-carrying cylinders, chains 
or reciprocating carriages. According to the invention, 
each individual gripper comprises two parts a, c, one, ¢, 
of which,'forming the gripper proper, is mounted to rotate 
upon the gripper carrying shaft 6, whilst the other, a, is 
secured adjustably upon the shaft and is adapted upon 





partial rotation of the shaft to move the gripper proper 


c from the gripping position in which it is maintained 
by @ spring d, the strength of which corresponds to the 
pressure which the gripper is required to exert. This 
spring is so positioned that the force which it exerts to 
maintain the gripper proper in the gripping position is 
relaxed when the gripper proper is moved from the gripp- 
ing position. The part aof the gripper comprises a sleeve 
al adapted to be received upon the shaft + and to be 
pis thereto by means of a clamping screw a2. The 
other part ¢ comprises the gripper proper in the form of 
a finger cl, the rear portion of which is bifurcated and 





b 
(226,564) 


formed into two eyes c? adapted to fit upon the shaft b 
rotatably and to positioned one on each side of the 
sleevea!. The sleeve a! is provided onits periphery with 
a projection a5 adapted to contact with the lower face c3 
of the finger cl and thus to lift the finger c! on rotation 
of the shaft b and at the same time to limit the forward 
rotational movement of the part c with reference to the 
part a, which movement results from the action of a 
flat spring d mounted upon a boss a‘ of the part a by 
means of a screw a5, the spring being adapted to engage 
at its extremity with the upper face of the finger c!.— 
(Accepted January 7, 1925.) 


PUMPS. 


227,315. G. and J. Weir, Limited, Cathcart, 
Glasgow, and C. R. Lang, Cathcart, Glasgow. 
Packing for Shafts. (2 Figs.) March 22, 1924.— 
The invention relates to shaft packing of the type in 
which stuffed or contact packing is provided to augment 
the effectiveness of labyrinth packing. According to the 
invention, the labyrinth packing is adjustable, andthe 
gland or stuffing-box of the contact _— is carried by 
a member which is readily removable and which, when 
removed, allows of access to the mechanism for adjusting 
the labyrinth. cis the pump casing and ¢ is the suction 
chamber of the pump, this chamber being connected to 
the suction main. a is the pump shaft and } is the 
impeller mounted on this shaft. The impeller draws 
water from the chamber ¢ and delivers it to the next 
stage of the pump or to the discharge main. his a cover 
containing any usual or convenient type of stuffing-box 
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with stuffed packing k and gland bush7. This cover h 
may be in one piece or in halves bolted together so that 
it can be easily removed to permit of access to adjust the 
labyrinth. A leak-off pipe m is provided to carry away 
the fluid which leaks past the labyrinth packing; this 
prevents a rise of pressure in the chamber r which would 
cause a leakage, or increase the leakage, past the stuffed 
packing k. The shaft a is provided with a series of 
collars or rings 8 forming with the ring d a labyrinth. 
In adjusting such a packing the ring d is advanced until 
it makes contact with the collars s. It is then slacked 
back so as to give the desired small clearance and is 
secured in position. The packing ring d is secured to 
the flange e by screws f. This flange e is adjustably 
secured to the pump casing—say, , a being screwed 
thereto as illustrated—and locked by the pin g; itis 
employed to adjust the labyrinth. (Sealed.) 


RAILWAYS AND TRAMWAYS. 


226,978. E. J. Wood, Sutton Coldfield. Rail 
Chairs or Tie Plates. (6 Figs.) January 5, 1924.— 
The object of the invention is to provide an improved 
method of securing the detachable lug of a rail chair 


Fig.d 
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or tie plate in such a manner that the rail can be removed 
and replaced with a minimum amount of labour and with- 
out disturbing the position of the chairs upon the sleeper. 
The invention essentially consists in providing a rail 
chair a with a slot f of key-hole shape in plan, the wider 
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part of the slot being next to the edge of the chair and 
the narrower part oan undercut on the lower surface 
of the chair to form a ledge h beneath which the head 
of the holding-down bolt for the detachable lug g is 
adapted to engage, the head of the bolt being adapted 
to be downwards through the under part of the 
slot, and the bolt being then moved along until the head 
engages under the ledge in the narrower part. (Sealed.) 


STEAM ENGINES, BOILERS, EVAPO- 
RATORS, &c. 


225,957. A. W. Crowther, Highgate, London. 
Boilers. (6 Figs.) September 20, 1923.—The inven- 
tion relates to steam boilers with internal furnaces and 
flues and more particularly to the furnaces of such boilers 
in which an air-heating chamber is formed below the 
fire bridge for heating air supplied to the flue, beyond 
the fire bridge, for secondary combustion of the gases 











passing over the fire bridge. According to the invention, 
the heating chamber D below the fire bridge C is pro- 
vided with an inlet aperture d at the front and a smaller 
outlet aperture d! at the back, the chamber being 
divided lengthwise from front to rear by a vertically 
depending division wa!l D! to prevent the air from pass- 
ing directly from the inlet aperture d to the outlet aper- 
ture d!, (Sealed.) 


MISCELLANEOUS. 


225,454. H. S. Broom, High Wycombe, and 
Broom and Wade, Limited, High Wycombe. Com- 
pressors. (3 Figs.) April 17, 1924.—The invention 
relates to governors for compressors of the type com- 

rising an adjustable spring-loaded, lever-controlled 
is e-pass valve with its spring load so applied that its 
effective restoring moment progressively decreases upon 
the opening of the valve and correspondingly increases 
on the closing of the valve, whilst the leverage controlling 





the valve remains substantially constant. According to 
the invention, the valve is formed as a ball valve 6 and 
controls the movements of a sliding spindle 12 directly or 
through the interposition of another ball, which spindle 
is kept pressed on the valve 6 by the end of the spring- 
loaded lever 16. The lever is forked at its pivoted end, 
notches being provided on the forked arms for carrying 
a knife-edged T-member 18 connected to one end of the 
tension loading spring 20. (Sealed.) 


225,351. W. Sangwin, Stockton-on-Tees. Ap- 
paratus for Drying and Heating Stone. (3 Figs.) 
November 1, 1923.—-The invention relates to apparatus 
for drying and heating stone, slag and other materials. 
a is a vertical casing; 5, 6 are a series of vertical plates 
mounted inside the casing @ so as to leave spaces c 
between the plates 6 and the sides a!; d, d are a series 
of inclined plates extending across the casing a, the top 
edges of the plates d, d being secured to the bottom 
edges of the plates b, 5; e, e are a series of vertical 

lates extending across the casing @ centrally thereof ; 
RE f are a series of pairs of inclined plates extending 
across the casing a, each pair forming a hood, the apex 
of which is attached to the bottom edge of a plate e. 
All the plates 6, d, e and f extend the full distance 
between the sides a? of the casing a and are secured 





thereto. The plates are placed in such relation to 
each other that passages g are formed between the 
plates e, f and the bottom edges of the plates d, whilst 
similar passages h are formed between the ow b, d 
and the bottom edges of the plates f. The bottom 
plates d! of the series d form a discharging hopper j, 
the mouth k of which is divided by a vertical plate m 
and provided with a bingate n. The plates b and d 
at the top of the dryer form, together with the top_o 
of the casing a, a stone charging hopper p having a 
charging inlet g. The upper spaces c! are closed in 
by the top o of the casing and are provided with outlet 
pipes r which may be suitably controlled. Ports ¢ 
are provided in the sides a? of the casing immediately 
below each end of the hoods formed by the inclined 
plates f. An air or gas supply pipe « is connected to 
one of the bottom ports ¢, whilst the remaining ports ¢ 
are connected to each other in the manner shown by 
pipes v, an exhaust pipe w being connected to the 
unconnected top port, so that air or gas admitted 
through the pipe uw will pass backwards and forwards 
across the dryer under the hoods f until it is exhausted 
by pipe w. The exhaust pipe w may lead to a fan 3 
from which a pipe 4 is led to chambers 5 formed between 
the discharging hopper j and the bottom of the casing 
a. In use, stone is charged into the hopper p through 
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the inlet g, whilst hot air or gas is admitted to the 
dryer through pipe vu. The stone falls by gravity from 
the hopper 7, past each side of the top vertical plate e, 
through the top passages g on to the top plates /, through 
the top passages h on to the plates d by which it is 
guided through the lower passages g, a similar zig-zag 
movement of the stone being continued right down the 
dryer until it enters the discharging hopper j, from 
whence it is discharged through the mouth k by opening 
the bingate ». The vertical plates e prevent stone 
passing from one side of the dryer to the other side. 
The hot gases pass in zig-zag manner up the dryer by 
passing under the lower hood f, through the lower pipe v, 
under the next hood f and next pipe v, and so on, until 
they are exhausted by pipe w either to the atmosphere 
or as hereafter described, or for any other desired 
purpose. As the gases pass under the hoods they heat 
up the plates f which in turn heat and dry the stone which 

asses over them on its descent through the dryer. 

he vapour given off by the stone during drying passes 
under the plates d into the spaces c from whence it rises 
into the chamber cl and is exhausted therefrom by 
pipes r. The gases exhausted from the dryer may be 
drawn down the pipe w by the fan 3 and by means of 
the pipes 4 be injected into the chambers 5 so as to 
drive the vapour in the spaces c up into the chambers 
cl to be exhausted therefrom. (Sealed.) 


224,992. Bromford, Limited, Aston, Birming- 
ham, and J. Reimann, Erdington, Birmingham. 
Spigot and Socket Joints. (1 Fig.) September 12, 
1923.—The invention relates to spigot and socket 
joints for wrought metal tubes. According to the 
invention, the socket is formed in an end portion of the 
tube which has not been reduced in manufacture to 
the same extent as the body of the tube. A billet is 
rolled as usual in a “ pilger”’ mill to form the tube A, 
but the injury in making the “ starts,’”” which commonly 
wastes a very large amount of metal at the starting 
end by splitting it and causing ragged edges, is very 
materially lessened by not reducing the metal there 
to the ultimate thickness of the body part of the tube. 
Sufficient length of this thicker part of the billet is 
left to provide for the formation of the socket A2, and 
the remainder is then brought down to the required 
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thickness, and may be rolled completely to its end. 
The socket is formed by enlarging the internal and 
external diameters at the thickest end of the tube, 
and by producing at the same time a right-angled 
shoulder A’ at the enlargement. The walls of the 
socket may be barrelled as at A* to provide a relatively 
wide annular space about midway along the socket, 
and also a narrow space around its mouth AS. The 
edge of the latter is folded back closely upon itself 
at A$, either internally or externally as shown, effectually 
reinforcing it, and, if done internally, providing a lock 
for the packing B in the annular space between the 





socket and the spigot C? of the second tube. The 
= spigot end of the tube A is also folded closely 
ack upon itself externally, as at C3, for the second tube 
to form, as far as possible without rounding off the end 
face and edges, a jointing face C4, and thus by the 
rovision of a joint ring (not shown) an effective joint 
is ensured which will prevent leakage into the annular 
space in the socket and avoid risk of corrosion there. 
In the figure the reference B indicates a lead ring and 
the reference B? is gasket, the two materials thus 
forming the well-known jointing means for spigotted 
tubes. (Sealed.) 


225,260. A. H. Nicholson, Malvern Link. Com- 
pressed-Air Cold-Producing Apparatus. (l Fig.) 
July 31, 1923.—The invention relates to compressed-air 
cold-producing apparatus for cooling-chambers and 
refrigerators. 1 is the cylinder, 2 the piston, 3 a crank- 
driven manually or by a motor, 4 the connecting-rod 
connected to the, gudgeon pin 5. In the chamber 6 
secured to the head of the cylinder are disposed tubes 7, 
open below and closed above, in which the air is com- 
pressed on the upward stroke of the piston. The 
piston is dome-shaped and the head of the cylinder is 
provided with a correspondingly formed recess 
Cooling water is caused to circulate round the tubes 7; 
in the example illustrated entering by a pipe 9 and 
leaving by a pipe 10. The crank 3 rotates in the crank- 
case 11] and the lower part 12 of the cylinder 1 is\enlarged 
on one side to provide a passage 13 through which air 
compressed in the crank-case can pass into the upper 
part of the cylinder. Air is supplied to the crank-case 
through an inlet 14 and a non-return valve 15 and cooled 
air passes through an outlet 16 in the cylinder 1 when 
this outlet is uncovered by the descent of the piston 2 
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17 is connected to the outlet 16 and leads to the jacket 18 
of the refrigerating chamber 19. Tho cold air leaves 
the jacket of the refrigerating chamber by the exit 20, 
which may be connected to the inlet 14 to the crankcase, 
or, if air instead of water is used as the medium for 
cooling the tubes 7, may enter the chamber 6. The 
action is as follows:—As the piston 2 descends, it 
compresses the air in the crankcase; the air under 
pressure passes through the passage 13 and scavenges 
the cooled and expanded air present in the upper part 
of the cylinder through the outlet 16 into the jacket 
18 of the refrigerating chamber 19. The scavenging 
action is assisted by the dome-shaped formation of the 
piston, which deflects the air flowing from the passage 
13 towards the cylinder head. At the commencement 
of the upstroke of the piston the passage 13 and the 
outlet 16 are closed and the air above the piston is 
compressed and driven into the tubes 7, where it is 
cooled by the circulation of water or air in the chamber 6. 
On the downstroke of the piston the cooled air is ex- 
panded and further cooled.—(Seal/ed.) 
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WATER-GAS 


(BLUE AND CARBURETTED). 


' 71 i SETS OF HUMPHREYS -GLASGOW WATER-GAS PLANT have been 
ts (and are being) installed, with a capacity of 506,000,000 cubic feet per diem. 
“ Including the work of their American Colleagues, 1666 Sets have been constructed 
“ with a total daily capacity of 1,470,000,000 cubic feet. 


These Installations will produce the whole World’s Consumption of Water-Gas ! 


H. & G. WASTE-HEAT BOILERS 


MAKE all the STEAM for the Water-Gas Plant. om 


HUMPHREYS & GLASGOW, Ltd., * voxton swt 
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: | LEA RECORDERS 





























: FOR MEASURING 

° BOILER FEED WATER. 

‘ ACCURACY GUARANTEED WITHIN 1%. 
UPKEEP NIL. 


OVER 5,000 LEA RECORDERS IN USE ALL OVER THE WORLD. 








WRITE FOR LATEST INFORMATION TO :— xe 6. Ea 
THE LEA RECORDER Co., Ltd., SELF-CONTAINED LEA BOILER FEED WATER RECORDER 
28, DEANSGATE, MANCHESTER. Standard Type. Open or Closed. 


PARSONS 


SPEED REDUCING GEAR & CLUTCH. 
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FOR ENGINE OR ELECTRIC DRIVES. 


RUNS IN EITHER DIRECTION. 
ENCLOSED AUTOMATIC LUBRICATION. 
SHAFTS CO-AXIAL. 

IMPOSES LOAD GRADUALLY. 
DELIVERY FROM STOCK. 


THE PARSONS MOTOR CoO., LTD., 
Town Quay Works, SOUTHAMPTON. | i957 


*GRAMS: MOTORS. 
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production of pure irons by the open hearth process, is now actively in the field in Great 
Britain. Its expert staff, schooled in the production of this iron, for which the term 
Ingot Iron has been adopted, is now at work. All materials purchased from the Corpora- 
tion will bear its trade mark ‘‘ Armco,’’ which mark will be found on the finished product. 


“ARMCO” INGOT IRON IS THE PUREST IRON MADE. 


Make comparative analyses. 


HE trade mark ‘“‘ ARMCO” does more than indicate the origin of materials so marked. 

It stands for the Metallurgical Experience of an organisation whose tradition has always 

been to furnish its customers with Iron and Steels made under the most careful scientific 
control, and in most rigid conformity with the requirements of exacting users. 


66 aS * Ingot Iron is produced in the form of Sheets, Plates, Sectional material, High 
Conductivity rails, Wire, Wire rods, Welding electrodes, Cold rolled Strip, Lap and 
Butt-welded Tube and Pipe, etc., etc. 


"T pre Armco International Corporation, backed with the experience of many years in the 


For further information write to :— 


The Armco International Corporation, 


PINNER’S HALL, OLD BROAD STREET, LONDON, E.C.2. 
Telephone: London Wall 5771 & 5981. Telegrams: ‘“‘ Armcoingot, Stock, London.” ( 


INGOT IRON IN GREAT BRITAIN.—Ingot Iron is made in Great Britain for The Armco International 
Corporation by the Shelton Iron, Steel & Coal Co., Ltd., and The Scottish Iron & Steel Co., Ltd. By exclusive 
arrangement The Scottish Tube Co., Ltd., is the Sole producer of butt-welded and lap-welded Tube and Pipe 
from “Armco” Ingot Iron. The Whitecross Co., Ltd., is by like arrangement, the Sole producer of Rods, Wire, 
Welding Electrodes and Cold Rolled Strip from “ Armco " Ingot Iron. Tyer & Co., Ltd., are Sole Selling Agents for 


Railway Companies for all “ Armco ” Ingot Iron Products. 
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900 K.W.(Normally Rated)3000R.PM.Turbo-Alternator Set 
in a Cc orporation Power Station A WELL-DESIGNED flex- 















ible coupling must 
transmit power when 
any of the following 
adverse conditions operate :— 


(1) When shaft axes are 
angularly out of line. 


(2) When shaft axes are 
parallel but eccentrically 


placed. 


(3) When there is a combina- 
tion of (1) and (2). 





Some couplings can deal with 
error (1) only, but the very suc- 
cessful “ English Electric *’ Multi- 
Tooth Coupling can deal with any 
of these errors of alignment. 





: English Electric”Multiple- Tooth Flexible Coupling, 


TURBINE ADVT. SERIES, N° 4. Write for Publication No. 225. 
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WORKS:- BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 
HEAD OFFICE:- 


Queen’s House, Kingsway, London,W.C. 2. 
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CRANKSHAFTS 
SOLID TYPE 
SEMI- BUILT, 
OR BUILT 
CONNECTING RODS [7 
CROSSHEADS, Etc. |/ 
SHAFTING 
TURBINE 
FORGINGS 
ROTOR WHEELS 
ROTOR SPINDLES 
LOCOMOTIVE 
FORGINGS 
CRANK AXLES 
STRAIGHT AXLES 
WAGON AXLES 
FORGED BLOOMS 
BILLETS & BARS 
INGOTS 


QQ QQ pp 
BDC’. AG 


WN 


N 
WS 


SY 


SN 


\ 


STEEL SHEETS 
SHIP & BOILER 
PLATES 
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There are almost as many different steels as 
there are steel products. Some are tough, 
some glass hard, others resistant to pressure, 
some to shock, some to abrasion. The making 
and treatment of steel requires more than mere 
obedience to formulas. While we are prepared 
to meet every technical requirement, we lay 
stress on the precision of eye and hand which 
only experience can develop — our experience is 
probably wide enough to cover your needs — at 
any rate we invite your inquiries. 


WILLIAM 
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Separate Catalogues on Castings, Forgings, Steel Plates 
and Sheets, Railway Material (Wheels, Axles, Tyres and PARKHEAD STEELWORKS, GLASGOW. 
Rails), Boilers, Flanging work, Pressed Steel Frames. ‘ial LONDON : 36, Victoria Street, S.W.1. 





ROYAL AIR FORCE DISPLAY—HENDON—JUNE 27. 
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Jor 
Gear Generating 
this Machine 
has no equal. 


HE Sykes Gear-Cutting Machine 
T produces: involute curves - of 
mathematical precision in the 
most simple and direct manner by 
employing cutters which are them- 
selves involute gears made with a 
degree of accuracy which is usually 
only looked for in high-class mathe- 
matical instruments. 


The cutters are generated with the 
utmost precision by a grinding process, 
applied after hardening. 





Capacity : Zero to 18 in. dia. by 8 in. face, all pitches up to 4 D.P. 


The cutters are of circular formation, 
and to employ them as generating tools 
the only action necessary is a rotary 
one, which is acknowledged to be the 
easiest mechanical action to obtain. 


iY iy, 


yy 


4 


The Sykes double helical machine cuts 
continuous double helical teeth having 
sharp apices and a bearing surface 
over their whole length. 


yy 


4 WAN 
// 


Further Particulars and Advice 


it free on request. Three Toofhed Pinion and 
Eight Speed Gear Box with gears cut on Sykes’ Machine. Wheel ie oe 
achine. 


eee 
te POWER PIANT CO. Lrp. 


AA ne ee 2-0 O) a 0) on) © 


lelephone YIEWSLEY 71 (2lines| Teleprams ROC. WEST DRAYTON 
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British Insulated g Helsby Cables Lid. 


PRESCOT — —_——_——§—LANCS. 
Makers of PRESCOT & HELSBY CABLES. 
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TO LIFT 
THE COST 
1 @) AYA Te Ge) 0) 22 
HANDLING 
PROBLEMS 
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5 TONS AT 30 FT. RADS. 
460 VOLTS D.C. 


2: TONS AT 42 FT. RADS, 


ipawich Dock Commissioners 
ric Travelling Wharf Crane 
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THE PUMPS AT LITTLETON. 


In the great scheme undertaken by the METROPOLITAN 
WATER BOARD FOR WATER SUPPLY TO LONDON, 
the new storage reservoir at Littleton is capable of holding about 
6,750,000,000 gallons of water taken from the River Thames, 


The Reservoir will be filled periodically by Pumping Enginés 
manufactured and installed by WORTHINGTON-SIMPSON 


LTD. 


The engine room contains 4 pumping sets each comprising a 
770 b.h.p. Horizontal. Single-cylinder Uniflow Engine coupled 
direct to a 48-inch low-lift centrifugal pump. 


Enquiries for pumping installations of any size or type will always receive the 
consideration wide our spe 
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a 
ARTESIAN BORED TUBE WELLS 


Economical and Expeditious System for obtaining Large or Small supplies of Water 
for Towns, Factories, Breweries, Public Institutions, Baths, 1 Mansions, &e. 











Prospecting Work for Oil, Salt, Coal and Minerals undertaken, 





jin jee eee We are makers of all kinds of our Improved Drilling Plants for Export and Home, 
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C. ISLER&coj7o 
LONDoNn SEI. 





Illustrations show tools used for Rotary System of drilling, 


Gombined Ro and Percussion Bo: Plant Improved Deep Well Stanger F Pumps, Turbine Popes. Isler’s Air Lift Pumps and all kinds of surface 
aT ed ins a borehole 2,500 deep pumps supplied adaptable motive power. £8 experts s we ished. in a position to offer the soundest 


ches diameter at Plumbley, Cheshire. advice. Sites Inspected—Geological opinions and repo 


C. ISLER & CO LTD Artesian Well and Consulting Eagineers. Contractors te 
°9 eg 4H.M. War Dept., Admiralty, India Office, Crown Agents, etc. , ete, 


“Isler London, Artesian Works: Bear Lane, Southwark Street, London, S.E. 1. a 


Birmingham Branch; 58, Summer Row, Birmingham, 1794 Leeds Branch :- 210, Wellington Street. And at Liverpool. 
— ne ae 


HEAD, WRIGHTSON & CO., LTD., 


THORNABY-ON-TEES & STOCKTON-ON-TEES. 








— — — ee 


a aeons ee ee eo | fines BRIDGE 
BRIDGES. cece re Pere ea a oe CYLINDERS. 
WAGONS. | rf K i aes Fee bs TUNNEL 
TANKS. | aan) 3 a SEGMENTS. 


COAL ~ pe ie A. STEEL, 
SHIPPING, | }s Joutf eae : Dn IRON 
LOADING, ij 12 RY ef ed | Be um | re and 

and | fas kee 5 a © BRASS 

HANDLING weit | | fff a? CASTINGS. 

— Saat “Sey eet ae | COMPLETE 

FORGINGS a a Y COLLIERY 

and ~~ ~~ rm PLANTS 

STAMPINGS. eae ay including 

= a PATENT 

SCREENING 
WASHERS 

and 

HEADGEARS. 


Od 2408 


MASTS 
for 
RADIO STATIONS. 


FLOATING CAISSONS FOR3SIMONS BAY, SOUTH AFRICA. 
Constructional Engineers. lronfounders. 
Colliery and Mining Plant Manufacturers. 


Telegrams: “TEESDALE, STOCKTON-ON-TEES.” 
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Building the Brush-Ljungstrém Turbine has 
truly been described as “a romance of 
engineering.” Standardisation of design and 
manultacturing processes enables us to build 
turbo-generators to stock, thus ensuring com- 
plete interchangeability of all parts, and also 
that the economical results in operation of any 
one turbine can be repeated in any other 
working under the same steam conditions. 


A very high standard of accuracy in manufacture 
enables the Brush-Ljungstrém turbine to main- 
tain its pre-eminent position for high efficiency 
which is an inherent feature of its design. 


Not only are the best possible machine tools 
used for the various processes of manufacture, 
but a very rigid inspection of all parts is 
maintained both during and after manufacture 
and during the various stages of assembly and 
erection. 








We invite prospective customers to write 
for a copy of Publication 0001—‘ The Works 
of The Brush Electrical Engineering Co., Ltd.” 
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C, rossley Installations 
the World over— 











la, Sicily, emphasise a unique feature of Crossley , 
Engines—that is their ability to function properly for 
lengthy periods with the minimum of attention. 
The letter reads : 


“We have now had the Oil Engine, type ‘ O126,’ 
running for over four months night and 
day, stopping only once a week for cleaning 
purposes, and we ave perfectly satisfied with same. 
‘We find that it is reliable, steady, and economical'to 
vun, taking only a few seconds to start up from cold 
divect on fuel oil. The engine drives by a belt on to a 
dynamo which is used for power and lighting, and 
although our load is constantly varying there is no 
flickering whatéver in the light. 
‘* Our fuel consumption per week is | ton 300 kilt, the 
electricity produced vanges from 300 Ampere to 500 
Ampere. 
“' The only attention the engine requires is when we stop 
for cleaning purposes, half an hour to an hour per 
week.” 
Crossley economy is not merely noticeable in fuel and lubricating 
eil consumption—it is equally evident in the low maintenance 
costs. 


ie a letter dated January 12, 1924, Messrs. Woodhouse & Co., 
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HEAVY-OIL. ENGINES from 6 to 1000 B.HP. 


CONVERTIBLE ENGINES to use either oil or gas, which- 
ever may be cheaper at the time. 


REFINED OIL ENGINES from 3 B.HP. upwards. 
GAS ENGINES from 4 to 5000 B.HP., and 
SUCTION GAS PLANTS from 6 to 600 HP. per unit. 


Over 100,000 Engines built and sold. 
CROSSLEY BROTHERS, LIMITED, 


—<——— 














OPENSHAW, MANCHESTER. 
Telegrams: GASENGINE, MANCHESTER. Telephone: CITY 4200. | E AVY pa O 3 L E N iy 
Landon Office: + + 189-141, QUEEN VICTORIA STREET, E.CA. e ASl 


Not merely stocked 
but also:— 


A.E.W. 


Grinding 
Wheels. 






Demonstrated 


in your own works, or 
at our Demonstrating 
Showrooms 


on “Brown 
and Sharpe,” 
“ Rivett” 
and 
“ Diamond” 














Machines. 
Write Dept.H for lists of above, Rubbing bricks, Oilstones, Slips, 
Linisher Bands, Discs, Corundum, Emery, Garnet, &c., &c., cloth and paper. 
| Sole Distributors : 








United ; 
in,—§ 
Is) 

Ja a,—L 


ANT 
Umterto, 





1925. 











y 
2 
A3l 
ee 


rks, or 
trating 


vn 
” 


9 


1” 
































June 26, 1925:] | ENGINEERING. [surrLemiwr pede xii] ” ‘9 





TORPEDO BOAT y \S 

ge > a ~ PO rr e° ‘ : ~ : et ~ ra “ * Sonal ness ‘aR 
Ree | CPNGINPERS—SHPRISEVERS } & DPRAIEPR 6); 
PASSENGER AND ¢ - Ny 


Ny: - 3 - 2 ~ ‘ g=> sr ; A ~ x. rs Ne. + 
CARGO VESSELS fi ’ ape - ion 
SHALLOW DRAFT CS ee . FERR Y STEAMERS 
BOATS. TUGS oe een > = Our special experience enables us to offer Railway 
STEAM & MOTOR se si a Companies, Harbour Authorities, and others, boats for 
BOATS & YACHTS C ; : 2 service wherever bridges are impossible or impractic- 
— 3 able for cross-river traffic. 
BeRSINES A ee a One of two boats supplied to the Wallasey 
RECIPROCATING ‘iy ati — Hees ee ea Corporation for cross-Mersey traffic. De- 
MACHINERY § my ot Bx ean. spite the unusual proportions of 150-ft. length 
Per eras a as and 50 ft. beam, and strong tidal streams, a: 
WATER TUBE are : . ae speed of 114 knots is attained in service. 
BOILERS . eS ay 


OIL FUEL GEAR 
PROPELLERS 


SHIP REPAIRS 
& OVERHAULS 


STATIONARY & 
MARINE MOTORS 


COMMERCIAL 
MOTOR VEHICLES 
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ENGINEERING COMPANY LIMITED : 
1, VICTORIA STREET, LONDON, S.W. 1. 








“G.P.E.”. PNEUMATIC TOOLS 
—— BRITISH MADE THROUGHOUT -— 


CHIPPING, CAULKING AND RIVETING HAMMERS. DRILLING, 
REAMING AND TAPPING MACHINES. YOKE, JAM AND 
SHELL RIVETERS. SAND RAMMERS, RIDDLERS 

AND FOUNDRY PLANT. CORNER DRILLING 
MACHINES, SURFACE GRINDERS, WIRE 
BRUSHES AND AIR “MOTORS, 

AIR COMPRESSORS 
AXD COMPLETE 
PNEUMATIC 

PLANT.. 


BRANCH 
OFFICES AND AGENCIES. 


GREAT BRITAIN. 


THE GLOBE PNEUMATIC ENGINEERING CO., Lti. 
24, Grainger Street West, Newcastle-on-Tyne. 

). F. WOLFF & -CO., Ltd.—Sanctuary House, Tothill 

Stret, Westminster, S.W. 1. (London and Southern District.) 
ALEX. A. EDMISTON & CO.—Clydebank Works, Rutherglen, Scotiand, 
R. D, WOOD, M.1.M.E. — 27, State ‘Insurance Buildings, 

14, Dale Street, Liverpool. (Liverpool and North Wales District.) _ JAMES 
TURNBULL & CO.—3, New Street, Birmingham. GASKELL, WALKER & co. 
Standard Buildings, City Square, Leeds. (Manchester District and Yorkshire.) 


BRITISH _DOMINIONS. 


Canada and Newfoundland.—CANADIAN ALLIS-CHALMERS Ltd., Toronto. Australia.—GIBSON 
BATTLE & CO., Lti., Kent Street, Sydney. New Zealand.—TEAGLE SMITH & SONS, Ltd., 
276-278, Wakefield Street, Wellington, N.Z. British West Indies.—DEARLES, Ltd. 
Port of Spain, Trinidad. 


FOREIGN. 


United States of Americ:.—CANADIAN ALLIS-CHALMERS, Ltd., Toronto. __ France, Belgium and 
in.—STE. AN. LES OUTILS PNEUMATIQUES GLOBE, 12, Rue Lavoisier, (8e), Paris. Norway.— 

ISK CO., Dronningensgt 14, Christiania. Denmark and Sweden.—FRANTS ALLING, Puggaardsade 4, Copenhagen. 
Japan.—Dr. T, SHIN, 1, Mitsu Bishi Building, 1, Yayesucho Itchome,. Kojimach Ku, Tokyo. entine.—ANDEKSON, 
LEVANTI & CIA., 471, Calle Alsina, Buenos Ayres. Italy—THE ITALIAN GLOBE PNEUMATIC CO., 17, Vi Principe 
imberto, Milano, Italy.” . 
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“Sentinel” Air Compressors 





Steam Driven Compressor 
Capacity 10,000 cu. ft. per minute. 





These were the original vertical enclosed self- 
lubricating machines and were an immediate 
success, being accepted by the British Admiralty 
and at least 80 per cent. of the Shipbuilding Concerns 
in the country, solely on their own merits. Units up 
to 10,000 cub. ft. capacity have been supplied for 
general Colliery Service, and the present pattern 
still easily leads for durability, efficiency and reliability, 


No. 16 Air Catalogue free on application. 


“Sentinel ” Ash Hoists 
“Sentinel ” Steering Gears 


“Sentinel ” Valves 


(Valves are made at Sentinel Valve Works, Worcester). 


ALLEY & MACLELLAN, LTD. 


Works, = = GLASGOW. a 


Sentinel 

























































HESE hydraulic gears provide 

infinite changes of Speed 
without steps from Zero to speed 
of Prime Mover, forward and 
reverse, with perfect and easy 
control and high starting torque. 









Thousands are in use for many 
purposes including Ships’ Steer- 
ing Gears, Winches, Boat Hoists, 














Forward Deck View of one of several large vessels egut, 
Cargo Winches, Boat Winches 


: ndlass 
and Steering Gear, all operated by Williams Janney Hydraulic Gears a, a 


Winches, Capstan, 


abana reer aie - 





Capstans, Windlasses, Coke 
Oven Rams, Textile Machinery, 


wth  — 


















The VARIABLE SPEED GEAR IF? 
VickersHouse, Broadway, London, SWI. 
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up 
for May be equipped with Rotary Air Pump or Steam 
rn Ejector Air Pump as illustrated. The spray box is specially 
| designed to ensure complete mixture of steam with the 
ty. water and offers no resistance to the flow of exhaust steam. 
on. A special feature is the compression cone which utilises 
the kinetic energy of the steam and water to compress 
the air, thus reducing the air pump capacity. 
The float-controlled vacuum breaker, having a high air 
inlet, adds to safety and quickness of action in the 
prevention of back-flooding. The impellers are perfectly 
balanced—no end thrust. 
The extraction and air pumps are easily removed for 
inspection or overhaul, as the condenser is supported 
er) clear of the floor upon two brackets cast on the body. 
All parts are built to gauge—spares will fit. 
MIRRLEES WATSON 
HUMINT COM PANTY LIMITED Sm 
\ 
a | 2 ENGINEERS,  scorzanp street, GLASGOW. 
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SELF-STARTING 


SYNCHRONOUS 
MOTORS 


improve the Power Factor 
while driving Useful Load. 
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MANUFACTURES INCLUDE 





Fitst introduced in 1910, LANCASHIRE 
Self - Starting Synchronous Motors are 
the pioneers of their type in this country, 
and 15 years’ accumulated experience 
of a large number of installations from 


50 up to 1,000 K.V.A. is at your service. 


— 
O 
x 








No skilled attention is required ; they start 
up like ordinary induction motors 
and pull themselves into 

synchronism. 


ATG RECTIFIERS 
CONSTANT POTENTIAL BATTERY CHAROERS. 
AUTOMATIC CENTAIFUCAL CLUTCMES, 
ANER DRIVES 


YUNIOR PLANER DRIVES 






Send for List 1000. 
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CY SETS 
AND LIFEBOAT SETS 
THE FINEST BUILT 


USED BY ALL THE LEADING SHIPPING LINES. 



































SHIPS’ EMERGENCY 
































FROM THE ASTER ENGINEERING Company (1913), Limited, FROM 
5 HP. WEMBLEY - MIDDLESEX. 5 HP. 
TO TO 
450 HP. Telephone : 450 HP. 
4 . Wembley aa Ps oats 22-23. 
" - & 2716 
VERTICAL 


BAND RE-SAW 


FOR DEAL RE-SAWING AND 
DEEP CUTTING WIDE BOARDS. 
Type PH. 








SPECIAL FEATURES. 


Fitted with four power- 
fully driven Feed Rolls, 
and arrangements ' for 
Self Centring and Canting. 


Patent Variable 
Feed Gear. 


Patent Ball Bearing 
Mounting of Saw Pulleys. 


Sensitive Straining Device. 


Improved Saw Guides. 








Write For LeaFLeT “E 79.” 


, Ltd.,. ROCHDALE. 


LONDON OFFICE—Abbey House, INDIA—24, Park Street, CALCUTTA. 
2, Victoria Street, WESTMINSTER, S.W.1. SOUTH AFRICA—12, Greenmarket Square, CAPE TOWN. 


THOMAS ROBINSON & SO 





Dah areed Harbour Street, SYDNEY. N.S.W 
W ZEALAND—1 58, Shirley Road, CHRISTCHURCH. 








ju 


= 











325. 


—— 
ee: ce. 

















JUNE 26; 1925.] ENGINEERING. [SUPPLEMENT page XVII) 61 





~ 














CAMMELL LAIRD « CO. LTD. | 


SHEFFIELD. 





LOCOMOTIVE, CARRIAGE & WAGON 


TYRES, AXLES, SPRINGS & BUFFERS. 





REG. OFFICE: CYOLOPS WORKS, SHEFFIELD. 
LONDON OFFICE: 3, Central Buildings, Westminster, S.W. 

































































PIPEWORK 


Designed, Manufactured 
and erected ffor all 
purposes, pressures and 
temperatures. 


Solid drawn, lapwelded 
and electric welded 
wrought steel pipes. 


Cast Iron flanged pipes 
2in. to 72in. bore. 


36in. aad 42in. Welded Wrought Steel Pipes. 


LONDON: St. Stephen's House, Victoria Embankment, Westminster, S.W.1. Tel.: Victoria 3044, 

MANCHESTER: G@.43, Royal Exchange, Bank Street. Tel.: Manchester Central 1504, 

GLASGOW; 47, Waterloo Street. Tel.: Central 1090, 2308 
FRANCE: 95, Rue du Faubourg St. Honoré. Paris ViIlieme. Tel, Elysees 63.01. Telegrams “‘ Buraitonub, Paris.” 
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DUNCAN STEWART & 


LONDON ROAD IRON WORKS, GLASCOW. 


Our New Works, equipped with the most Modern Heavy Machine Tools, 
will be devoted entirely to the manufacture of :— 


STEELWORKS PLANT AND 
HYDRAULIG MACHINERY. 


PATENT HIGH SPEED STEAM-HYDRAULIC 
FORGING PRESSES WITH PATENT THREE 
POWER STEAM-HYDRAULIC INTENSIFIERS, BY 
FAR THE MOST ECONOMICAL _ YET _INTRO- 
DUCED. WE CAN CONVERT ANY EXISTING 
INTENSIFIER TO OUR SYSTEM. 


PARTICULARS WILL BE SENT ON APPLICATION. 


Patent Rolling Mills and Rolling Mill Engines; Bloom, Slab, Billet and 

Plate Shears; Hot Saws; Ingot Stripping Cranes; Steam Hammers; Tube 

Drawbenches ; Armour Bending Presses: Hydraulic Pumps, Accumulators, 
&c., &c. 























Telegraphic Address :—STEWART, GLASGOW. 


CO., L” 


Established 1864. 





Improved Steam Hydraulic 
Forging Press. 
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AIR. COMPRESSORS 


FOR ALL DUTIES & TYPES OF DRIVE 
FIXED OR PORTABLE. 


Read the following from 
Messrs. ROLLS-ROYCE Ltd., DERBY. 


16th Augast, 1924, 
“We are in receipt of your letter of the 22nd’ July, and 
are pleased to say that the Three Air Compressors which 
you supplied to us in 1917, also the further three supplied 
at various dates since, have given us entire satisfaction 
in service. They are still running well, and we have no 
reason to believe that they will not continue to do so.” 


They make the best car and install the best Air Compressor. 
BROOMWADE COMPRESSORS 





4-CYLINDER BELT DRIVEN COMPRESSOR ALWAYS 
with mechanically operated suction valves. We build 
compressors in a wide range of sizes capable of delivering . GIVE SATISF ACTION 


from 5 to 1200 cubic feet of free air per minute. 








BROOM & WADE LTD., HIGH WYCOMBE. 





1287 
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CdMPBELL 


Coto Srartinc Verticat Oi ENcINeEs. 


The First 
Vertical Oil Engine 


of the Solid Injection Cold Starting 
Type to be put on the Market. 


It Runs on the Lowest Grade 
Fuel Oils of 0:96 8S.G. 


CONSUMPTION 0:43 Lb. Per B.HP. HOUR. 
STANDARD SIZES 70 to 650 
B.HP. ; 





THE LARGER SIZES ARE 
BUILT WITH CROSSHEADS 
AND SLIPPER GUIDES. 





500 B.HP. Engine with Crossheads and Guides, driving Alternator running in parallel. 


THE CAMPBELL GAS ENGINE Company, LtD, HALIFAX, ENGLAND. 


LONDON: 73A, QUEEN VICTORIA STREET, E.C. 4. GLASGOW: 19, WATERLOO STREET. CALCUTTA: 6, WATERLOO STREET. 1807 
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5 TONS PER WEEK 
Is the Amount of Dust 


This ‘Davidson’ Flue Dust 


en is actually removing being removed in many cases from the 
tons of dust per week from * : 
the flue grees ct a battery of flue gases of a single boiler by a 
1lers. 
DAVIDSON 
Patent 


FLUE DUST COLLECTOR. 


The Collector may be arranged in a variety of ways to 
suit local conditions, and can be applied with equal 
facility to brick as well as to steel chimneys. No other 
auxiliary is required beyond the Induced Draught Fan. 





Branch Depots :— 


LONDON : Central House, Kingsway, W.C.2; BIRMINGHAM: 
; Exchange Buildings, New Street; MANCHESTER: 54, Corporation 
(>: Street ; GLASGOW: 53, Bothwell Street ; BRISTOL : 
tear | ee R. Stotesbury, 61, Victoria Street ; CARDIFF: Principality Buildings, 
: Queen Street; NEWCASTLE-ON-TYNE : R. Bowran & Co., Ltd., 

4, St. Nicholas Buildings. 


DAVIDSON « CO. LIMITED, | 


SIROCCO ENGINEERING WORKS, BELFAST. sim 


























MARINE ENGINES & BOILERS, 
WEIR PUMPS, WINCHES. 


Generating Sets, Electric Fans, 
STEERING GEAR. TANKS. 

Plates, Planking. 
MACHINE 


TOOLS. 


Gatalogues 




















LOCOMOTIVES. 
CONTRACTORS’ PLANT 


RAILS and Accessories. 


STRUCTURAL STEELWORK. 


Non-ferrous: METALS. a 


SCRAP IRON & STEEL. 


OLD WORKS aNnpd OBSOLETE PLANT DISMANTLED 
Lonpon Orrice: 18, BILLITER STREET, E.C. 3. 
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STEEL FRAMED 
BUILDINGS. 


EEE ROOFS. GIRDERS. 

(a BRIDCES. STEEL CHIMNEYS. 
PRESSED STEELWORK. 

HOPPERS. TELPHER TRACKS. CONVEYORS & ELEVATORS. SCREENING PLANT. 

CASTINGS, FORCINGS, ETC. ANNEALING & REHEATING FURNACES. GHARGING & DISCHARGING MACHINES FOR FURNACES. 


eae GIBBONS BROS. LTD... 


LONDON DIBDALE WORKS, DUDLEY, WORCS. > ,2R'STOL. 


MANCHESTER — eemtone 2450 DUDLEY (s unes) Telegraphic Addiress GIBBONS LOWER GORNAL 


_—, Y 
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CLARKE, CHAPMAN & CO., Lto., 


VICTORIA WORKS, GATESHEAD. 


GENERAL & ELECTRICAL ENGINEERS & BOILERMAKERS. 


DS aan ts 
4 Be 


Oy SPECIAL FEATURES: 
WATERTUBE BOILERS. I b Py/°\ >| Maximum ease of access for 
|. i ae Wi al 


examination and cleaning. 
“WOODESON’S” 


All heating tubes straight 
RPATiINTsS 








and of equal length. 


Maximum steam release 
areas. 


Good Combustion and 
Circulation. 


Ease in erection. 
Large steam space. 


FOR ALL DUTIES. 


Telegrams: CYCLOPS, GATESHEAD. 
Telephone Nes.: GATESHEAD 773 (4 lines), 


CODES :— 


A. B.C. 4th, 6th & 6th Editions, A.1., 
Engineering, 1st & 2nd Editions, 


LONDON OFFICE: 
Lieber’s, Broomhall’s, Moreing & Nell’s, Watkine, 116, Fenchurch Street, E.0. 3, 
Western Union, Marconi International, 


Bentley’s Complete Phrase Code, Two Woodeson Patent Water Tube Bollers in course Telegrams—“ Cyclops, Fen, London.” 
Scett’s 10th Edition and Private. of erection. 


2770 
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= ., STEAM HAMMERS), 


VULCANISED 
FOR SMITHS’ SHOPS AND FORGES 


ENGLISH” PIBRE “s5icer 
CELORON ) 24 Shipbuilders’ and Boiler Makers’ Machine Took, 


( ee BAKELITE MATERIAL) , _ 
DIAMOND INSULATION |} i a PATENT BEVELLING MACHINES 
q a" : FOR SHIPS’ FRAMES. 


(LEATHEROID.) 
FORGECRANES, Hand & Steam, 


DIAMOND FIBRE Co.,Ltd. a 
High Road, South Tottenham, Sugar Oane Mills. Water Wheels, &c. 


LONDON, N.15. 2858 : 


THE a ae Limited, 
ROSS-RIGBY BANGOR WORKS, LEITH, EDINBURGH. 


PNEUMATIC 
POWER 


HAMMER. 
(Motor Driven) 
with its wonderful 
TWO. VALVE 


SYSTEM OF 
CONTROL, 2752 


R. G. ROSS & SON, L7p. 
GREENHEAD, GLASGOW. 


MINE VENTILATION 
wrwoeer 
FIRE RISK. 
TYPHOON 
ieee 


com- 


air, 
— neither 
ts nor electric 
motor. 
Easily installed. BN : 
> Prices and Partiou- 

fare from Makere— d qe i we 

e dy 











meer 








SPEER e pees nee aha, r= ashen 






































msernse || | Som ey 


ANGLO-SWEDISH i REARING COLD 


ELECTRIC 
WELDING 


Co., Ltd. 











Specialists—20 years’ experience at your 
service. Repairs carried out in any 
= of the Country. Plant and 
lectrodes supplied for new work. 
2776 


Wood Wharf, Greenwich, London, S.E.10, 
and at Glasgow and Newcastle-on-Tyne. 


North WesternA.S.E.W.Co.Ltd., Liverpool, 
Western A.S.E.W.Co.Ltd., - + Cardiff. 
For Super Heat and High Pressure 


HENRY J. COLE a Steam, 
. 5, Lid, Y The Cross expansion imparted by the 
DIRE T Diagonal layers of Asbestos and Metal 
Makers : eliminates friction on the rod, which 
¥ : is kept steam tight, 


Steam and Electric 
Travelling Cranes. 


Sse: THE BELDAM PACKING & RUBBER C°- L™ 


Navwvies, Grabs, &c. Head Office: 29, Gracechurch Street, London, E.C. 3. 
: “ Veepilot, Phone.” 





Telephone: Royal 5161 (3 lines). Telegrams 
Branches and Agents at all principal ports in the World. 


aw” 
OSS e8eee8se0eee22000F) ~ 
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JOSEPH BOOTH & BROS., LTD., 
RODLEY, LEEDS. 


LONDON REPRESENTATIVE: 
Ww. CAIRNS BOOTH, 
Parilament Mansions, 
Victoria Street, 
London, S.W. 1. 











WILSON, BOILERMAKERS L"* 
LILYBANK WORKS, GLASCOW. 





30 TONS 
STEAM 
BREAKDOWN 
CRANE. 


2012 


LIMITED 


(ESE TON SON 4 


LEEDS, ENGLAND! 


LONDON 
OFFICE, 


TAIT AON ca Ea 

















Giresisat neni eee 


KIRKCALDY, "> _@@LTD. 


MILD STEEL PIPING ror: 


Exhaust Steam & Circulating Water. 
Pipe Lines for Water Power, Sewage, 
Suction and Discharge, 

Gas and Tar Mains, 

Air Blast, 


rT Pa=sAnM<S 











Tanks, 
Air Receivers, 
Condenser Shells, 
Expansion Joints, Oil ) 
Boilers, Jacketted Pans, 
Crystallizer Shells and 
Mild Steel Chimneys. 


SPECIAL PIPES FOR ELECTRIC STATIONS. 


Angle Flanges and Stamped Steel Flanges. ad 


LARGE STOCK READY 
\ FOR IMMEDIATE DELIVERY 





MACHINE CUT GEARS. 


TELEGRAMS: 
“ AQUILENTUS, 
KIRKCALDY.?"\ 





LONDON AGENTS : Jonn Wilson (London), Ltd., 59, Lime Street, E.C. 3 : 








FAWCETT, PRESTON & CO., Ltd., 


Divsitieaaue, LIvEeERPoo:zL 
OonTRACTORS TO THE ADMIRALTY AND WR OFFICE. 

Codes used: Al, ABO (4th and 5th Editions) and Western Union (“ Universal” and “‘ Five Letter” Editions). | 

SUGAR MAKING PLANT of all kinds| 

Complete Factories Supplied. és 


Sea Water DISTILLING PLANT. 

DISTILLING and EVAPORATING PLANT for 
all purposes. 

Hydraulie BALING PRESSES. 


Sole Makers of CYCLONE and GRID PRESSES, and of Fawcert’s 


High Density Presses and Pumps for packing Cotton, Jute, Wool. 
. Hides, &c., of any ior. density poy weight of bale. arms, Ss in. pitch, face to suit, to § ft. diameter. 


EXPLOSIVES PLANT. Patent As "iw abe fe 
NITRATE-MAKING PLANT. SKEW & WORM 
CLEAN CASTINGS. ore 


Telegrams: Faworrt, LIVFRPOOL. 





4 Cut N 
» | Se, Desmnnly Cut by How 


Standard patterns for all sizes, oval or + section 


Spur Gier Blanks 
from any of the above patterns. Balance Wheels 


ee 8 





"ANE ELEVEN-ROLLER CANE-GRINDING PLANT 


MARINE and STATIONARY ENGINES and 
BOILERS. 


PUMPING MACHINERY for Towns Water 
SUPPLY. 


COPPERSMITHS and BRASS FOUNDERS. 


2470 


made edie to suit Sem and Castings only 
— 
Gen achine Castings made to Customers’ 
Lew ‘ites ie See Boring, Turning, Screw- 
Seid yout Enquiries : — 2612 
Greenwood’s Standard 
Gear Cuttin Catting Co. Ltd., 





LONDON Office: 70, Victoria 8t., 8.W. 1. 


NEW 
Telephone : = Telegrams “ ae 
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High Class 
VERTICAL STEAM BOILERS. 
CORNISH STEAM BOILERS. 
STORAGE CYLINDERS (Welded or Riveted). 


AIR RECEIVERS. CALORIFIERS and 
FEED WATER HEATERS. 


JACKETED PANS in Iron or Copper. 

CORNISH TUBULAR BOILERS. 

VERTICAL TUBULAR BOILERS. 

UNDERFIRED TUBULAR BOILERS. 
Boilers of all kinds for :— 


CENTRAL HEATING & HOT WATER SUPPLY 
in Iron, Steel and Copper. 


. LUMBYS LIMITED, — 
~ Greetland Boiler Works, HALIFAX. 


ae Telegrams: Lumbys,Greetland} Telephone: 125 Elland (2 lines) 
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Dead Accurate Work 


is what you can de «seg on receiving from us. 
Our reputation depends on it. Give us an oppor- 
tunity to quote for your particular requirements. 


We are manufacturers of : 
ENGINE & BOILER FITTINGS. 
ANTI-FRICTION METALS. f 
All Classes of NON-FERROUS INGOTS. # 
INDIA RUBBER & ASBESTOS GOODS. 


ASBESTOS, 
PACKEO 





—_—_—_ 


BRASS & IRON 


PEGLER BROS. & Co. (Glasgow) Ltd., 
54-56, Brown Street, GLASGOW. 


Telegrams: GUNMETAL, 2335 Telephone : 3240 CENTRAL. 
gAGUERAUANIEUOOUHNNE000000000000000000002000001000000000000000000000OOEEUEEGGOOEESEGOOEENEOOOOOEL TE 


FOUNDERS. 





ale eae ccc 


2 








SUBME RSIBLE MOTORS L* 


BOUIMALL 12. SOUTHALL, Middx. pet aN 


A.C. & D.C. MOTORS, DYNAMOS, 
ALTERNATORS & MOTOR GENERATORS 


PRICES @REATLY REDUCED. 
SPECIALITY— 
SUBMERSIBLE 


ELECTRIC 
MOTORS 


FOR 


PUMPING 


AND 


WET POSITIONS. 


15% 





THEY WORK 
IN WATER. 

















Enclosed Ventilated Ball Bearing Dynamo. 

















TAME BEHIND THE PIN 
TAPER PINS. ACCURATELY 


MACHINED 
WRITE 


MOUNTFORD (BIRMINGHAM) LTD. 
FREMO WORKS, MOSELEY STREET, i» 
BIRMINGHAM. sey Nim, 0nd 














FRED“: 


Delivery ex Stock. 


















™ 


- 






f 







~ >> 


\ 
j hf Wl! 
Ni } PMs 


SN 





7S 
ee mre. 


Speciality 


sf ia O FACED SBnret! NUTS 


Ik r LISTS ON APPLICATION 


steveeeereune 
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To make sure your RINGS are TRUE buy from 


The Standard Piston Ring & Engineering Co., 
Premier Works, Don Road, SHEFFIELD. 


Een ae No. 2149. 
Telegrams: ‘‘ Ocean,” Sheffield. 





2810 


The Original and Genuine Davey Robertson 


HAMMERED CAST IRON PISTON RINGS 


Our Hammered Piston Rings are well and 
favourably known all over the world for their 
efficiency and long wearing qualities. They 
keep the cylinders round and maintain a perfect 
joint until wornout. Th= pressu.e on the cylinder 
wall always remains constant. 

All sizes, 2in. to 72in, diam. In our special 
suaiy piston ring iron, giving approxi 

14 tons tensile per sq. inch. 

Quickest Possible Delivery. 


Lowest Possible Prices. 

















: all heads or powers. 
F sta 1869. Oil Pressure Governors. 


W. GUNTHER & SONS, 
CENTRAL ENGINEERING WORKS, OLDHAM. 


2680 

















MACHINE 
CUT 
WHEELS. 


WORM AND SPUR 
REDUCING GEARS. 


The REID GEAR 60, 


LINWOOD, ” 


mear PAISLEY. 
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ATNVIasKe KAY & CO TP] 


HEAP BRIDGE FOUNDRY, 


MAKERS OF 
Machine-moulded and Machine- 
cut Toothed Gearing. 


Patent Premier 
Disc Friction CLUTCHES 
for all drives. 


2885 


Flywheels and Rope Pulleys. 
General Iron Castings for the 
Trade. 





ESTABLISHED OVER A _ CENTURY. 











= 2 








OVERHEAD 
ELECTRIC 
CRANES. 


CRANES 


OVERHEAD 
HAND 
CRANES. 


LOCO 
STEAM 
CRANES. 


aN 
JOHN GRIEVE & CO. 


MOTHERWELL, 
SCOTLAND. 











i A» W. DALGLISH, 


Copxs—A B O, Sth Edition. 


WEST OF 
SCOTLAND’ BOILER 
WORKS, 


Pollokshaws, 


CLASCOW. 


MARINE, 
DRYBACK, 
LOCOMOTIVE and 
MULTITUBULAR 
BOILERS. 


; ALL SIZE8. 
E2601 


MADE BY THE 
M.28T 
IMPROVED 
MACHINERY: 


~ “WOODITE,” _ 


uateriat for GAUGE GLASS RINGS & STEAM PACKINGS 


For Valves, Joint Rings, Pump Cups, 
Ram Rings, Packing Rings and Sheeting 


in all Sizes and Sections. 


Contractors to H.M. Government, Admiralty, War Office, Post Office, India Office, and the 
Colonial and Foreign Governments. 


The Best Material for all High Pressure 


Steam or Electrical Installations. 
Paice List AND FULL PARTICULARS ON APPLICATION TO— — 


WOODITE COMPANY, LTD. 


Mitcham Common, Surrey, Eng. 


Tel. Address: ‘‘ Woodite, Mitcham.” Telephone No.: Mitcham, 1502. 











+. it 7 S 
Yon — OIL ENGINES 
AND MARINE OIL ENGINES 


The products of over 100 years’ practical engineering experience. 
Also builders of the 


PLENTY MARINE STEAM ENGINES . 


All Plenty Engines have an unrivalled reputation 
for reliability and efficient service. 
Full particulars of Plenty Engines sent on application. 


PLENTY 


MT, King’s ) Road Works, int tod Spang ‘iu 


Telephone : Telegrams: ‘‘P 





A. & P. STEVEN, LT. 
GLASGOW. 


Liz rs. 


London Office! 
10, CHARLES STREET, 
BLACKFRIARS, S.€.1. 


Manchester Office : 
12, CHARLES STREET. 


Birmingham: 2145 
HARRY ASTBURY, 
DAIMLER HOUSE, 


PARADISE STREET. 





JEFFERSON 
SUPERIORITY 


A — must make a tight joint—that goes without 
ae But it is even more important that it 
should be non-corroding and always easy to disconnect, 


The JEFFERSON Union is made from the highest 
grade malleable iron with octagonal pipe ends for easy 
manipulation and with spherical brass to iron seatings, 
ensuring freedom from corrosion and leaky joints, 


The Exclusive feature of the JEFFERSON 
Union is the brass seating, located in a recess 
clear of the passage through the Union, 
preventing any tendency to loosen due to 
the difference in expansion of brass and iron, 

The Union threads are coated with 

ensuring quick assembly and 


= 
m from corrosion, 


BRITISH STEAM SPECIALTIES 


BEDFORD STREETS LEICESTER. 


2299 


LOOK FOR THE NAME ON THE NUT 


KELVIN ENGINES 


70 STANDARD ARRANGEMENTS 
WITH OR WITHOUT 2914 


RADIATOR COOLING. 
3 te 60 HP. om PARAFFIN or PETROL. 


For AIR COMPRESSORS, 


DYNAMOS, PUMPS, HOISTS 


and all jobs requiring a 
power unit of absolute 
dependability. 

















2251 





Cemplete Manufaeturers— 


THE BERGIUS 
COMPANY, L?™°- 
254, DOBBIE’S LOAN, 





KELVIN 

















GLASCOW. 
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QUITETITE oxen 
repucing WALVE 


1 THOUSANDS OF THESE 

{ VALVES ARE IN USE 

THROUGHOUT THE 

WORLD AND ARE 

GIVING COMPLETE 
SATISFACTION. 


DAVID AULD « SONS L™ 


WHITEVALE FOUNDRY, 


GLASGOW. 












STEEL GASTINGS 


By Siemens-Martin and Crucible Processes of every description. 


v 


TO PASS ADMIRALTY, LLOYD'S, BOARD OF 
TRADE, OR BUREAU VERITAS TESTS. 


CASTINGS for Raliways, Shipbuliding 
Yards, Engine Works, Rolling Mills, 
Iron and Bridge Works, Hydraulic and 
Electrical Machinery, Mining, River 
Dredging, Excavating Work. 





SPECIALITIES— 

Tooth Wheels & Pinions used in eonneo- 

tion with Oranes, Winches, Oapstans, &e. 
Cast-Steel Anchor Heads and 

Dredger Buckets Fit up Complete. 


ON 
ADMIRALTY 
and 
WAR OFFICE 
LISTS. 


Telegrams— 
**WELLINGTON, 
MIDDLESBRO’.” 


Cast-Steel Winding Drum for Colliery finished complete, 9’ 73” dia. 


W. SHAW & CO., Ltd, 2ui0%°" miopteseroven 


London Office: 90, Cannon Street, B.C.4. - Representative: A. H. SHARPE & Co, 


Office for Manchester and Birmingham Districts: 12, Exchange Street, Manchester. 
Representative: THOS. F. W. DIXON. 


Glasgow Office: 4, West George Street, Glasgow. - Representatives: A.C, LOCKE and J.G. MoONIE, 
Agent for Leeds and District : G. G@. S. GRUNDY, 24, Basinghall Street, Leeds. 
Agent for Durham and Northumberland: G. NELSON, 100, Pilgrim Street, Newcastle-on-Tyne. 








Blackburn City Corporation (Electricity Dept.), showing smoke- 
stacks, etc., protected with Dixon’s Silica-Graphite Paint. 
















fe 
fed, fr TREE Good Paint Pays. 
Colour-Cardasking 
for Folder 47. 





Labour represents a heavy item on painting jobs. 
But a good paint costs no more to apply than an 
inferior mixture, Specify DIXON’S Silica-Graphite 
. Paint for use on Smokestacks, Retorts, Pipes, Tanks, 
Boiler-fronts and everything that can suffer from 


| DIXON’S corrosion. 


Boiler 4 
aie DIXON'S 
makes boiler, cleaning 
Reduces furl ooosimr: | = ST TCA-GRAPHITE 


minimises repairs ; 


improves operation of 
feed- pumps; does not 
injure valves and gaskets 
on steam lines and 
Prolongs the life of 6 


ilers. 






























Made in England by C. R. AVERILL & Co., 22, Duke Street, Stamford Street, 
Blackfriars, London, S.E., under Special Licence from the Joseph Dixon Crucible Co. 
1922 















































All Your 
Requirements 
in 
HIGH 
CONDUCTIVITY 


COPPER 
WIRE 
for 


Electrical and 
other purposes. 


















Aerials and 
Fuse Wire. 











Pak 
Rd. Johnson, Clapham & Morris, 


LIMITED, 
ENGINEERING DEPARTMENT? 


NEWTON HEATH, ~ MANCHESTER. 


23, Leadenhall Street, London, E.C.3. 
128, Hope Street, - Glasgow. 
Zetland Place ~ Middlesbrough. 


VERPOOL, BIRMINGHAM, SYDNEY, MELBOURNE, BRISBANE, 
ee ‘ WELLINGTON, N.Z. : 2193 







AND 
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SINNAMON 
TOGA Aa |= = 
MI AULA UGE = = 
aay 48 Kid = = 
= SIDE LIGHT. = 
= No. 22 SALOON LIGHT. CARRON COMPANY = 
= MANUFACTURE ALL KINDS OF = 
= Auxiliaries and Ships’ Fittings, = 
= Steering Gent, Aah, Holt, s, Ships’ Davit E 
= Cable Seat Stunde’ Smoke Rooms Leblec ete = 
= Contractors to the Amirailty and Principal = 
= Write toe Cotalegue Ree aod to— = 
= CARRON ComPxIny 2 
“WE Another job which = FOUNDED 1759, = 
7 = ENGINEERING DEPARTMENT, = 
= CARRON, STIRLINGSHIRE. = 
The permanence of a weld can only be assured by = = 
the use of welding material of known purity. = = 
Whitecross- Armco = = 
Ingot Iron Electrodes = = 
represent THE HIGHEST GRADE OF COMMERCIALLY = = 
PURE IRON = = 
and flow welland unite perfectly with the parent metal,and produce => = 
— ba Jac my that lend themselves admirably to = = 
Write for our Free Welding Book NOW. = = 
THE WHITECROSS - c 
COMPANY LIMITED = = 
. WARRINGTON = : 2 
M.G.P. = No. 14 SALOON LIGHT. Horizontal Steam and Hand SteeringGear. = 
Si lira 
SS 

















BRITISH MANUFACTURE | 
THROUGHOUT. 


RAPI D SCREWDRIVING 


NUT SETTING 
DRILLING, crinpine & POLISHING 


MADE EASY 


WITH 


Yh tot, 


eo 




















POWER DRIVEN HAND TOOLS. 


Flexible shaft driven by {1 B.HP. 
motor. Tool weighs only 2} Ibs. 
No Tooth or worm gearing. 5 tol 
Reduction. Automatic instan- 
taneous friction clutch. 





SRR 2 a 2856 


Full particulars.from 
S. H. MORDEN & Co., Ltd. (D Dept.), 


18, Dartmouth Street, Westminster, London, Ss. W.1. 
Ask for demonstration. *Phone : Victoria 2921-2 








Furnace Dept.: "Sanctne Ihelh.t Gieapechel Warrington, Lancs. 














The united resources, patents and’ experience 
of the five premier manufacturers of gas-fired 
furnaces, constituting Radiation Ltd., ensure a 
standard of reliability and a thoroughness of 
service unobtainable under any other conditions. 


Illustration shows a “ Radiation” installation 
at a well-known engineering works. Every type of 
large and small furnace for all heat-treatment 
processes supplied. 

Radiation gas, oil, and solid fuel furnaces solve 
the problem of economical production—saving space. 
labour, time and fuel. 


2104 


Associating the Furnace patents, 
manufacturing resources of the f. = 
pee em & Tools Ltd., The Davis 
Nddiation Fi Rasceg Cathe SMe Co. La 
and Wright & Co. 





‘i 

















[surriemewr pase XXVOT] ENGINEERING. | [JUNE 26, 1925. 


x] 
bo 








TELPHER PLANT 
FOR HANDLING COAL AND ASHES 
AT A POWER STATION IN THE MIDLANDS. 


WA EA a LARaS 
2a Pay Rei. 6 








ee ID 





PATERSON WATER SOFTENER. 


BOILER FEED ECONOMY. 


URE WATER for boiler feed is essential for economi- 

cal and efficient steam raising. It prevents all scaling 
and priming troubles, reduces coal consumption, and 
prolongs the life of the boiler. 





Cars 














Paterson Water Softeners 





Paterson Oi! Eliminators 





PATERSON ENGINEERING CO., LTD., 
21, WINDSOR HOUSE, KINGSWAY, W.C. 2. 


2279 
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Boilers Sooted “FLOWER” BRAND 
Under Steam. g#|MAGNOLIA METAL 


Dust Emission Prevented. 
B-V-C BOILER 
SOOTING PLANTS 


Save Time and Money ,,. 
and Increase Efficiency 


Write jor booklet E228—post free—which explains our system at 
length. 





BRITISH VACUUM ixcixeerunc Co., Ltd., 


Parson’s Green Lane, S:W. 6. ; 
sain |. @atinny 260002 nent: KEEPS down the bill for lubricants by making 


BEARINGS smooth as glass and keeping them 
COOL under heaviest pressures and highest speeds. 





MADE AND SOLD BY 2263 


MAGNOLIA ANTI-FRICTION METAL 
COMPANY OF GREAT BRITAIN LIMITED, 


49, QUEEN VicTORIA STREET, LONDON, 
Telegrams: “ Magnolier - 








Telephone: City 6596. 
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ng 
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PITTER GAUGE & PRECISION TOOL CO., Lid., 


WOOLWICH, 
"Phone: LONDON, S.E.18. 'Grams 1 
Woolwich “* Exactomet, 
427. 2467 Wol, London.” 














AKTROPOLIT 
MiVickerg \N 


TRAFFORD PARK - MANCHESTER 





JUNE 26, 1925.] ENGINEERING. [SUPPLEMENT page XXIX] 73 
Metrov ick 
Our Standard Steam and Electric Locomotive 
Cranes suitable for Public Works, Railways, 
Docks, Engineering and Steel Works etc. are 
always in course of construction in our 
workshops, which enables us to deliver 
promptly. They are the most economical a : 
quickest working Crames on the Market : 
THOMAS SMITHsSONS | 
(RODLEY)L™®, NELEEDS =f. 
orrice 29 VictoriaSt.““szo Hk 
Distributi 
We 
: istribution 
{ Makers 
i I i 
: Wor ransiormers 
tandard ; 
! — “ew 
Appliances. 
ut These transformers are oil-immersed 
We make SLIP GAUGES. self-cooled, and are designed to have a 
END MEASURING BARS. specially low iron loss. ‘The construc- 
A MEASURING MACHINE. tion is extremely rigid, and the coils are 
ACCESSORIES. mechanically well braced and protected. 
We correlate the whole to make a complete measurement controlling , 1 ” bi 
system at less cost than a single medium-quality measuring machine. The i llustration above shows “ Metro 
| vick” Type O.D. Weatherproof 
We place accurate size in your workshops. Transformer arranged for POLE 
— MOUNTING. 
ps Ul sell you one Slip Gauge or Our £.3 Set of Slip Gauges, 
wlll carry ot tate Sa apes prey gn grdnag i They are also made for Platform 
poss ay sg 10, Tnncaget af 1[10,000, giving 100,000 sises, mounting and with external cooling tubes 
pie nen aioe. pray cach true to 5 parts in a million. f I d S d f Li G382 | | 
called for. poner or Indoor use. Send for List /\-l. 
Write for Catalogue, No. 3e. 2652 


E 
PO2z 
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== STAINLESS STEEL and IRON,,, a 
Made by the Inventor, at ST; 
“ome BROWN ‘BAYLEY’ $ SUEEF WORKS LTD., SHEFFIELD aS 











. CHARLES ROSS, [> SHEFFIELD 
ro WEIGHBRIDGES. — 


Any Size or Capacity, 
for Road or Rail 


PLATFORM 
WEIGHING 


MACHINES for All 
Purposes. 


| 95998 YOUR ENQUIRIES 
ARE INVITED. 


J London Office: 7, CARTARET ST., 
BROADWAY, WESTMINSTER, S.\W.1. 





—_. 








BRADLEY = CRAVEN, 2 


EsTABLisHED 1843. W AK EFI EL D. 


poncers or STIFF PLASTIC 
BRICK MAKING MACHINERY. 


BRICKS PRODUCED BY OUR LATEST IMPROVED 
MACHINES ARE OF UNEQUALLED: STRENGTH AND 
FINISH. READY FOR IMMEDIATE DELIVERY TO KILN. 
BRIOKSAAKING MACHINE, 


per nour 
We also bulid a larger Machine (No. 2 size) for 1800/2000{per hour. 


HIGHEST QUALITY. 





a7" 








No. 1 “STIFF-PLASTIC” 
— Output 





HIGHEST OUTPUT: 





06325 


























RAILWAY. 


THREE CYLINDER LOCOMOTIVE BUILT FOR THE SOUTH MANCHURIAN 


Weight on Driving Wheels, 194,000 pounds; Weight of Engine, 263,500 pounds; Three Cylinders, 224 by 26 inches ; 
of Driving Wheels, 54 inches ; Boiler Pressure, 180 pounds; Maximum Tractive Power, 56,000 pounds. 


Diameter 


TELEGRAPHIC ADDRESSES 


Locomotive, New York City. Sivad, London, England. 
Thaine, Lourenco Marques, Port. East Africa. 


3310 


AMERICAN LOCOMOTIVE SALES CORPORATION. 


NEW YORK CITY. 




























Mh 





iG 
1 


v7 es 
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R. & W. HAWTHORN, LESLIE & CO., LTD. 
LOCOMOTIVES 


Of every description for Home and Foreign Railways. 
TANK ENGINES AND COMBINED 
CRANES AND LOCOMOTIVES 


ALWAYS IN STOCK AND IN PROGRESS. 








For Collieries, Ironworks, Railway Depots, Branch Lines, 


Contractors, &c. 
: 2571 





Telegraphic Address : 

















MARINE ENGINEERS AND SHIPBUILDERS. NEWCASTLE-ON-TYNE. 
PECKETT#SONS, L” 
BRISTOL. 


Of all Descriptions and any Size or Gauge. 


ee Particulars en Application. 


HUDSWELL, CLARKE & 60., LTD., 


+i Sigop se, Pet FOUNDRY, Sia 


LOCOMOTIVES 


For Maln or Branch Rallways, Gontractors, Ironworks, Gollleries, &c. Made to suit any Gauge of Railway 





















Established 
’ 1860. 


Telegraphic Address :: 
LOCO, LEEDS. 








2585 


PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION, 


SOLE MAHI RS OF 


“RODGERS PULLEYS” 


(REGISTERED). 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 
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" = STRUCTURAL STEEL — 
AND IRONWORK OF EVERY 
—_ DESCRIPTION _ 
BRIDGES, ROOFS, 
STEEL FRAMED BUILDINGS, 
—_ CRANE GIRDERS, — 
CRANE GANTRIES, CHIMNEYS, 
PIT HEAD FRAMES, TOWERS, 
RIVETTED PIPES, KILNS AND 
= TUBING mame 
PIERS. JETTIES, PONTOONS. 


DOCK GATES, CAISSONS, 


OIL STORAGE TANKS. 
—_ WATER TANKS, —_ 


HEAD OFFICE AND WORKS LONDON ADDRESS 
MOTHERWELL 82 VICTORIA STREET WESTMINSTER S.W. 1. 
s 


TELEGRAPHIC ADDRESS TELEPHONE NUMBERS. TELEGRAPHIC ADORES: EPHONE NUMBER 
“BRIDGE. MOTHERWELL™ 40 ano 41 “MOBRICOLIM, LONDON™ 4183 VICTORIA. 


— REPRESENTATIVES ABROAD — 
SIAM. GYPT. 
THE BANGKOK DOCK CO. LTD. FS TO MAREM KASRELNLY CAIRO 


PRESSED STEEL TROUGHING. 





SLEEPERS. GUTTERS. ETC. 
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NEWTON - 
CHAMBERS 


THORNCLIFFE Nes SHEFFIELD. 
A 


S FOR. ALL PURPOSES 


2611 








—$—____—_— 











FOR HIGH CLASS» 
MACHINE TOOLS 


Send your enquiries to 


Noble & Lund, Ltd., 


Felling-on-T yne. 


Specialists in Planing Machines. 
ie ,, Cold Sawing Machinery. 
FE ,, High Speed Friction Saws. 
i >. anes. ; 
Drilling and Boring Machines. 


Seana. a a? ” 
Rie ig as 


ILLUSTRATION OF 14in. SLOTTING MACHINE. ” ” Slotting and Shaping Machines. “eg 

















2611 


i 








GAS PLANTS 


for POWER or HEATING PURPOSES. 


GAS FIRED FURNACES 


for ALL PURPOSES. 
GLASS TANKS and 
ANNEALING LEHRS. 
GAS FIRED LIME KILNS, 
&e., &c. 


By arrangement with Messrs. Stein & Atkinson, 
Ltd., London, we now supply Gas Producers 
fitted with the Chapman Floating Agitator. 
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ee ed 


TRS fee 
3 





We invite your enquiries. —_ 


The Dowson & Mason Gas Plant Co., Ltd. 


Levenshulme, Manchester. 




















GENERAL PURPOSES. 


Large Stock for Prompt Delivery. 


JOSEPH EVANS & SONS. 


(WOLVERHAMPTON), L*p., 


_ CULWEHLIL WORKS, 
WOLVERHAMPTON. 






























Telegrams . . - EVANS, WOLVERHAMPTON. : 
SILENT PINIONS BEVEL GEARS 
SPUR GEARS WORM GEARS 






The illustration showstwo sets of Reduction Gears 
for driving CO, Compressors. 

We supply a large number of these gears. _ 
The pinions are of Rawhide, driving cast iron 
wheels, thus forming complete silent reduction 

ears. 

The drive has the added advantages of freedom 
from vibration, immunity from breakdown due 
to shocks, and lengthened life of the wheel. It 
requiresthe minimum of attention and lubrication, 











2614 
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fe GEORGE ANGUS: (71? 





St. John’s Works, Newcastle-on-Tyne, and Bentham. Yorks. i 








Angus Gear Works, Walker-on-Tyne 
nt unit tt H va 


TTT TT TMT 





aa 
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COMPLETE PLANT FOR MANUFACTURE 


PORTLAND CEMENT 


THE LATEST AND MOST ECONOMICAL SYSTEMS 


Wa. JOHNSON & SONS ‘eeps) Ltp. ARMLEY, LEEDS. 
Gi!) 
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& Ammonia & CO, Cxitaitantiins Systems 
Ammonia Absorption, Compressed Air 
REFRIGERATING MACHINERY ~ 


Fok COLD STORAGE, ICE-MAKING, &c¢., oN SHIPBOARD anD ASHORE 
541-8, sauisury House, THE HASLAM FCUNDRY & ENGINEERING CO,, LIMITED, — union rounory, 


LONDON WALL, INCORPORATED WITH DERBY. 
LONDON, E.C. 2. PONTIFEX & WOOD, LIMITED. Tograme—ZER0 DERBY. 


















































LOCKWOOD &CARLISLE, Ld. 


BEAGLE FOUNDRY, SHEE EIELD. 


Telegraphic Address: “PISTON, SHEFFIELD.” National Telephone: 1376. 


matics: neweaaien Metallic Piston Packing i. & Fa sata 


CARLISLE’S PATENTS, 











SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. 





H.P. Rings and Spri rings specially des esigned for 


As Fittedim 8.8. “‘BRITANNIC.” = ~~~ High Steam Pressures. 





Improved Double-action Piston Vaive Rings. 














M 


1, 
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_J.SAMUEL WHITE 


AND COMPANY, LIMITED, 


SHIPBUILDERS and ENGINEERS, 


EAST COWES, 


ISLE OF WIGHT. 


TELEGRAMS: 
WHITE, EAST COWES. | 
LONDON OFFICE: 

28, VICTORIA STREET, S.W. I. 


TELEGRAMS CARNAGE, LONDON. 
TELEPHONE No. 4507 VICTORIA. 





TELEPHONE: 
No, 3 COWES, 











~innenec 


fz 


2) (NININUUNUUUUIIUTAEAUTEUATEEUTAUTA UT 
BUILDERS OF 


Sri 
MANUFACTURERS OF 













8 BURNING | 
OR GALS SURE TON 
Cargo Steamers. Vahnhiee REGISTERED 


Special Service Vessels. . rin Vandi ro oman 
Shallow Draught Vessels. ee 


INE & LAND 


High - Speed Passenger Steamers. 













Torpedo Boat Destroyers. 


UINVTVUUUGTHUCVCQUUULUUALULUOUSA UCSC 


LIVERPOOL OFFICE: 
707/711, ROYAL LIVER BUILDING. 


; FROTSOEION, LIVERPOOL. 
- «201, CENTRAL, 


and Motor Launches 
of every class. 


Steam 


TELEGRAMS - 
TELEPHONE No. - 


Es 

















Ss 





Marine Steam Turbines. 
Reciprocating Engines. 
“ White-Forster” 
Water Tube Boilers. 
Marine Return Tube Boilers, 
“ White-Diesel " Heavy Oil Engines. 


The “J. Samuel White" Oil Fuel 
Burning Installation (Low Pressure System) 
for Marine and Land purposes, 2.:: 


sau 





a! 


SOUT UUW MUL 
























~ ECONOMICAL HANDLING OF MATERIALS 


(ROBINS SYSTEM) 


250 tons of stone per hour. 
great ferro-concrete bridge over Hell-gate at New York City. 





és 





see 














ea ERITH .KENT ot OD 





ie 
] 







Enquiries invited 


The illustration shows a 24 in. wide Robins Belt Conveyor, inclined 20 degrees, carrying 
It was installed to serve a contractor who was constructing the 


This conveyor carried all the contractor's materials, stone, sand, bags of cement and coal. 


Large numbers of successful plants have been supplied and erected, both at 
home and abroad, for handling coal, ore and other materials. 


F RASER 8. CHALMERS ENGINEERING WORKS 





THE GENERAL ELECTRIC CO.LTQ. 


ae 





LONDON OFFICE: 


Magnet House, Kingsway, W.C.2. 


- ASSOCIATED WITH ROBINS CONVEYING BELT .CO. OF U.S.A. 





combined 


plant for 
ECONOMIC 





The experience of 
Fraser & Chalmers 
Engineering Works, 


Robins Conveying 
Belt Co. of U.S.A., 
is placed at 
disposal of intend- 
ing purchasers of 


HANDLING OF 
MATERIALS. 


with 


the 


the 

































































































SPECIALITIES. 
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== Se = — 
TRADE MARK, 

ALSO 5 ALSO 
CENTRIFUGAL FANS } SHEET METAL 
PROPELLER FANS PIPEWORK 
MINE FANS : Ps HOPPERS 
FORGE FANS IN : CHUTES 
CUPOLA FANS Poe ee ELEVATORS 
FURNACE FANS OUR LATEST. IMPROVEMENT. DUST-REMOVING 
ee STANDARD & OSWALD STOTT (Engineers), LTD., — - 
a Evington Valley Road, 

psa rea Telegraphic Address : LEICESTER. Telephone Nos.: 
“ BLowinc, MANCHESTER.’ Manchester. Glasgow. Newcastle-on-Tyne. 4761-2-3 Leicestxr. 
20 years’ experienge is at your service for the asking. 
CROSBY MARSHALL, FLEMING & CO. LTD., 


SEE ADVERTISEMENT NEXT WEEK, 


CROSBY VALVE & ENGINEERING Co.,Ltd 


41-42, FoLeyY STREET, LONDON,W1 








ENGINEERS AND ORANE MAKERS, MOTHERWELL. 





















ie- 
ite thio ttl 
MACHINERY = 


Tee aoake. BENGINEERING CO: 


ay 


LAS WORKS © TEMPLE © GLASGOW, 





ee 



























SUPPLIED IN STANDARD SIZES 
11—3000 B.HP. 


Lower guaranteed fuel consumption than for any other make. 


Polar Diesel Engines have been manufactured for over 27 years, 
ensuring perfect reliability. 


OVER 450,000 B.HP. NOW IN OPERATION. 
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aig TUBES LIMITED j 
WELDLESS TUBES for BOILERS and STEAM PIPES 
LOCOMOTIVES & THE ENGINEERING & MOTOR TRADES. «sa 
Works?“ASTON MANOR, BIRMINGHAM. el es er 
i = i He 
c Electrical Equipment 
4 The British Thomson-Houston Company, Ltd. , 
Electrical Engineers and Manufacturers. 
we qT Head Office : Rugby.—————London Office : “ Crown House,” Aldwych. 































wa. G&G BAGNALE, I:75rp. 


MAKERS OF . STAFFORD, ENGLAND. BUILDERS OF 


Tipping Trucks, Sugar Cane LOCOMOTIVES weighing from 3 te 
Wagons, Turntables, 60 tons, for any gauge, of highest-class 
Switches, &c, workmanship and material, at 
competitive prices. 


Od6o1 


ed 


i eco Speciality: NARROW-GAUGE LOCOMoTTY~- Seleguemses Gognalt; Stations, 




















| Send for Stock List 
| No. 49, and our 
; 1925 Catalogue. 

















RADIAL DRILLING MACHINES for 
Constructional Engineers have under test 
conditions and in every day Workshop use a 
capacity of 14 inch holes from the Solid om 
Single Speed Machines, and 2 inch holes from 















Every New Type Machine the Solid when fitted with a four speed gear box. 
is fully tested before it leaves Photo shows 7 ft. Machine with Pulley Drive 
our works, by having three and four speed gear box on top of arm. 






times the normal H?. passed 
through it, and are guaran- 
teed to have ample margin 
for the severest duty. 





Made in various sizes from 4 ft. to 10 ft. 
vadius, and with different types of drive. 


Ask for Lists H 1, 2 and 3, describing these 
machines. 


GEORGE SWIFT & SONS LTD., 
CLAREMONT IRONWORKS, 
HALIFAX. oe 


Telegrams: “ Swiftly, Halifax.” Telephone: 497 Hx. 
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LANCS; &: CORNISH 


sane TAHKS cx 


POR CHEMICAL WORKS, BLEACHING, 
DYBING, COKB OVEN PLANTS, ETC., 
AIR RECBIVERS, STEEL PIPES, STILLS, 
JACKETED PANS, STEEL CHIMNEYS. 


1733 


‘PHONE: 81 BARNSLEY. 


RARNGLEY. 


"@RAMS: “ ARNOLD BOILERMAKER.” 


WM. ARNOLD & co. MOTORIA now WORKS, 


LIDGERWOOD 


CABLEWAYS. 


















MINE HOISTS. 
LIDGERWOOD dea LOND 
R LONDON. winonee ota. 2aan. 7 H 
: PILE DRIVERS. m  § 






DERRICKS. 


LIDGERWOOD. 


FRIARS HOUSE, NEW BROAD STREET, LONDON, E.C. 2. 











ya ag Fm mn 
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 Muitigle: Flow. 
Superheaters 
Reduee condensation and Coal bill. 





Wrought Steel and Circular Section 
' throughout. 


Weldless Steel tubes. 





Accessible—E fficient—Durable. 


LIMITED 
MANCHESTER ‘ 
ENGINE BUILDERS aad BOILER MAKERS, - 
Telephone 6312 Central. ; 
Londen Office : 120, Mansion Heuse Phasatysrs, 11, Queen Victoria Street, 8.0. 4. 


HARTNESS 


‘Automatic Opening | 


DIE HEADS 


assure accurate pitch and lead—long 
threads or short: are completely inter- 
changeable, positive opening, durably 
constructed and extremely economical. 


Catalogue giving full par- 2395 
ticulars gladly sent on request. 


Jones & Lamson Machine Co., 


19 & 21, Water Lane, Queen Victoria Street, LONDON, EC. 4 

















ee 
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MACHINE CUT 


OR MOULDED 
FOR ANY POWER 
OR DUTY. 







LLEWELLAN'S MACHINE CO, Bristol, ENG. 





VALVES 


We specialize in this important 
















steam auxiliary for high pressures 
and superheated steam. 

SAFETY VALVES. 

STOP VALVES. 

REDUCING VALVES. 


Cast Iron or Cast Steel Bodies. 
Specify your requirements. 


A. COCKBURN & CO,., 


DENNISTOUN, GLASGOW. 








PAINT s PRESERVE 


Girders, Roofs, Principals 
and all Steel Structures. 


Coat with Special Anti-Corrosive Bitumastic Solution. 
ENORMCUS ECONOMY by 
lengthening their existence indefinitely. 


Sunlight Building Cleaning oe ~ 











SCOTT Bros. (Halifax), Ltd. 


West Mount Iron Works, HALIFAX, Yorks. 











152, Gt. Charles St., BIRMINGHAM. 





Specialists in 
PUNCHING — 
SH mre ING SHIPYARD 
MACHINES 
and and 
gore ony BOILER 
Co cti + 
seer MAKERS 
Machine Tools. TOOLS. 
Write for Free Reet _ 
Illustrated — ~ ESTABLISHED 
Catalogue. ; A ee 1850. 2337 






Illustrated Descriptive Price List free on application. gsm. |) ===aanaRIRNInemnmennennnernerre ener | | 


a 
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GUEST & CHRIMES, L=: 


Tee er = 
LONDON OFFICE: 48 5, ADAM Sour, EpELPMa, w.c.2. 





Manufacturers of 
SLUICE VALVES, 
WATER METERS 
AND 
ALL KINDS OF 
WATERWORKS 
FITTINGS, 


—_—— 





Other Specialities 


RESERVOIR VALVES AND FITTINGS, FIRE EXTINGUISHING APPARATUS, 
GENERAL PLUMBERS’ GOODS, HIGH POWER INCANDESCENT LAMPS, 
WET and DRY GAS METERS and GAS FITTINGS. 2749 


GRAFTON & CO, 


CONTRACTORS TO H.M. GOVERNMENT, 
CYCLOPS WORKS, 


BEDFORD. 











Telegrams— 
Grafton, Bedford. 





Illustrated Descriptive Price List free on er 


SILVER MEDAL, Inventions Exhibition London, 1885, GOLD MEDAL, Pars, 190, 
GRAND PRIX. and GOLD MEDAL, Franco- British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 


CAIRD & RAYNER 


Admiralty and War Office Contractors. 


| FEED WATER HEATERS, 


Live or Exhaust Steam Types. 
FEED WATER WEATER. (Live Steam Type. 














FEED WATER FILTERS, 


Pressure Gravitation 


Types. 
EVAPORATORS, 
Live or Exhaust Steam Types. 
EXHAUST STEAM OIL 
SEPARATORS, 
improved Type. 
COMPLETE FRESH WATER 
DISTILLING INSTALLATIONS, 


(All Sizes.) For Land or 
Marine Use. 


BOILER FEED PUMPS. ~ 


Vertical Single-Cylinder 
Direct-Acting Type. 


777, Commercial Rd., 


LIMEHOUSE, 
LONDON, E. I[4. 


Tel. Addresses “ Vaporize Londen.” 
Telephone: East 210. 


or 














SCREWING DIES. 


NEW & RE-CU ALSO SCREWING 5 AIN. 


ROBERTSON’S ‘vsiet’ BEDFORD. 


WORKS 
mb ‘ 
wens ten 
g7t 7 eS 








ngs Cane 


9974 





Conserve 


mental let. the Otis K 
dt energy; s King’s 


a 


easily and qui 

Calculator only measures 6 in. when closed 
—and can be carried in the pocket without fear of damage 
—the scales are 66 ate and give accurate to 


four or five 

Model t N. isoft pgrestent cordon dealing with caloulations of 

— —multiplication, division, percentage, ste. For tee 
culations—such as engineers’ problems—models K. 

e are invaluable on account of their hi high ry ws maoon. 

Price 21s. post free within the United ngdom, direct 

from makers, or es * heey Fac Stationers and 


ers, 
—_ Py Mlustrated Ee ia “AA.” 


Sol u facturere— 
CARBIC LIMITED, $1, Holbors Viaduct, London, E.C.1. 


“sh Uy AY 0 eo ine CrP \ 
at Bt Bee De) f° +e ee 


OSRRERR asa rcncencctoorennersbasneeesnn eens ARADO A DODERIRD DEL e ee ast Ol ee: oauetncneunasecntenupansasoenienen 











TELEGRAMS: 
CRANES, BEDFORD 


TELEPHONE: 
3 BEDFORD 





BEDFORD: ENCINEERING 
COMPANY va 


BEDFORD ENGLAND 


HIGGINBOTTOM « MANNOCK, L’. 


Crown Iron Works, West Gorton, MANCHESTER, 


Telegrams :—CROWN, GORTONSROOK, 














Electric Cranes, Hoists, Capstans, Winches, Traversers. 
Transporters, Hauling Machinery and Hand Cranes, 





Hand and Power Runways, Pulley Blocks. 
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IRON 


CASTINGS. 


MAOCOBMINE MOoOuULDID CASTINGS A SPBHOIALIT.,T. 


A. RANSOME & Co., LTD., Stanley Works, Newark-on-T rent. 




















STANSELLS’ ACETYLENE Oo.. Ltd., EXBTER- 


ABBOTT & CO. 


(NEWARK), 
MNEWARK-ON-TRENT, ENGLAND. 
MAKERS OF EVERY TYPE OF 


HIGH-PRESSURE STEAM 


BOILERS 


From 1 to 200 I.HP., 50 Ib. to 300 Ib. 
Working Pressure. 















eotas 
Remarkable Value © 


Complete ret of 6Blowpipes£2 50 
J oe Regulator ... £2 50 
f gai >. etal Cutter, 

to cut up to6inches... £2150 
All the above are first quality only 
at a very reduced price. & 
immediately for full particulars to :- 


Telegraphic Address: ‘* Precision, Coventry.” 


over the World. 


Jigs, Form Tools, and Gear Cutting. 


MORTON & WEAVER, Coventry. 
“FAST-CUT” HACK SAWS & SHEARS, 


as supplied to Dock Yards, Stores, and Engineers all 


Machine Building of all Descriptions Undertaken. 2505 













Telephone: 952 Coventry. 










Quick Delivery. 























LTD., 
















5 ES. 
BYAPORATOR SHELLS. AIR RECEIVERS. 
DEGRBASING tt ag VULCANISING 





Contractors to the Admiraity, War Office, 
india Office, Board =. — Crown Agents, 


Telegraphic Address: - - * ABBOTT, NEWARK.” 
Telephone: No. 34. A BC Code 4thand Sth Editions. 


mi’s, 








A Double Advantage—Lower Costs and Greater Accuracy. 


Our unique and up-to-date facilities enable us to guarantee high-grade, accurate 
work, and prompt delivery of any quantity of machined small parts (up to 3 in. 3 
dia.). Send blue prints or samples for quotation. 


We can offer keen prices for Case Hardening and grinding too—try us. 


1 # es ENSTONE & CO. (Successors), LTD., 


PYRAMID ENG. WORKS, Evelyn Road, Greet, BIRMINGHAM. 


"Phone: Victoria 370. Wires: ‘‘ Enscolid, B’ham.” 


Manchester :—Cleveland Buildings, 94, Market Street. 


Phone : Central 6218. 






















peees 

































MULTIPLE 
ROLLING MACHINES 


for 


INTERLOCKING LATHS 
FOR STEEL SHUTTERS, 
also for 
CYCLE RIMS, 
ee ae ieaaeiaiie &c. 


GEORGE J ONES, “LTD, 


(Established 1803,) 


Lionel Street :: :} BIRMINGHAM. 


























No, 1400, 
Patent Hydraulic Lifting Jack. 








“Fs.” 


SPEED UP! 





FELLOWS BROS., Lr. 
CRADLEY HEATH, ENG. 





PATENT HYDRAULIC LIFTING JACKS 
WITH TWO SPEEDS OF LIFTING. 


SAVE TIME! 





Also leading 


Sc. 





WILL SOON PAY FOR ITSELF. 


Supplied to H.M. 
Admiralty. 


Shipbuilders, 


Engineers, 
Boiler Makers, 


WRITE FOR LIST. 


























Patent Two-Speed. ‘Hydraulic Ship Jack. ons 
Sizes up to 50 tons are of this design. - 



























mh 








seteea 
— 
Pasa 
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POWER STATIONS 
AND FACTORIES 


ARE NOW: EXTENSIVELY INSTALLING 


MUMFORD’S 


PATENT AUTOMATIC 


FEED WATER 
REGULATOR 








FITTED TO OVER 700 SHIPS 
AND BOILERS AGGREGATING 


11; MILLION up. 
A. G. MUMFORD, LTD. 


Culver Street Engineering Works 
COLCHESTER. 








8374 














NAB TL TT 

















CO Refrigerating Machines 
MULTIPLE EFFECT COMPRESSION 


WITH 


PRE-COOLING BY PRIMARY 
EVAPORATION 
ENABLES THESE MACHINES TO MAINTAIN THEIR 


HICH EFFICIENCY UNDER THE MOST TRYING 
CONDITIONS. Bt 











































Rees Roturbo} 
Rotary | 
Jet Condenser } 


Unit Outfit 


—not an assembly of units. 



















The Tri-Function Impeller 
—ts the only running part and it performs three separate 
functions :-— 
1.—Acts as an injection pump spraying the 
water positively into the Condenser. 


2._Condenses the Steam and positively 
removes the air contained in same. 


NAA ET 


3.—Positively ejects the mixture of Hot 
water and air to atmosphere. 











occupies minimum space—of simple 
and robust construction— built in all sizes. 


STEAM_INLEx 









Write for full particulars. 
—— 

THE REES ROTURBO 

Manufacturing Co., Ltd., 


Hydraulic, Electrical and 
General Engincers. 


HEAD OFFICE AND WORKS: 
WOLVERHAMPTON. @ 





Telephone: 1444 (3 lines), 


Rees Roturbo Rotary Jet Cond 
Telegrams: “‘ HYDROTURBO.” os ee 


and Rees Roturbo D.C. Motor. 


ERIN AAMT 








DAVY BROS.L’’} 


SHEFFIELD. 

















BOILERMAKERS. 





ENGINEERS AND 
Send us your enquiries for 


GENERAL PATTERNWORK 
and 
IRON 








CASTINGS. 


With our increased patternmaking facilities 
and new Iron Foundry we are able to supply 
patterns of substantial and specially accurate 
construction, and iron castings, as castings 
only or machined, up to 40 tons. 


WE CAN QUOTE KEEN PRICES FOR GENERAL WORK. 
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_BROUGHTON COPPER Co Le 





“ MANCH ESTER. | 
WB. BROWN CO (BANKHALL PO "MACHINERY 


GLOBE WORKS, 4 ; 
soe apa i OF ALL DESCRIPTIONS, 


HYDRAULIC 


Rivetters, Flangers, Press : 
Cranes, Railway Carriage an 
Wheel Machinery, &c. 7 


MUSGRAVE BROS.; 


Crown Point Foundry, LEEDS 


Contractors to the * 
Home anD FoREIGN GOVERNME 
































THE BRITISH SPECIALISTS. (ON ADMIRALTY WAR DEPT. ANDCOLONIAL LISTS.) 


HYDRAULIC Wyss 


LEATHERS COMPANY LIMITED ALTRINCHAM. 
ne ha A RR ETA ES A RE RE ae oui 


OPERATED BY 








INTERNAL COMBUSTION ENGINE, 
ELECTRIC MOTOR, 
BELT OR HAND-POWER. 


HOLT & WILLETTS 
CRADLEY HEATH. 

















CRUSHERS & GRINDING MILLS. 


FOR ALL PURPOSES. 


Lowest Power Consumption. Highest Output. | 
Patented Designs 


F. L. SMIDTH & CO., LTD., ENGINEERS, 


‘ VICTORIA STATION HOUSE, LONDON, S.W.1. 
TELEPHONE: | 


TELEC RAMS: 
CHALKINESS, SOWEST, LONDON,» FRANKLIN 6107. 
LUTON, 


Battery of Kominors and Tube Mills in a Canadian Cement Works to our Design. WORKS : COPENHEGEN, NEW YORK. wa : 
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TwaneD TAPER PIRS./[DEMPSTER, MOORE & CO., Lro, |..%4&#S "4" 


LION ENGINEERING Co,, Lro : RAILWAX STATIONS, 
GRANVILLE STREET—BIRMINGHAM. Engineers, GLASGOW. ake ee 
Teleg ams: 2367 Telephone: Mem oper y tne 
Liovenzco, B’ham. 1643 Midiand. P ; Berge t 
baile ; NO OIL. 
NO STEAM, 


| STEAM ENGINES, | ee ze. nO LABOUR, 


NO COST 


MILL GEARING, &c. he ee we : SIS ye s Ss FOR MOTIVE 
































POWE 





Rams will raise water to any height up to 1500 feet, 


S. S. STOTT & Co. 3 7 ‘ ——— _ . : - )) ‘ Write for our book No. 34 on WATER SUPPLY 


Engineers, HASLINGDEN. JOHN BLAKE, LYD., ACCRINCTON, LANCS 




















TO MELDRUMISE 
“1S TO ECONOMISE 


A HAND OR MACHINE FIRED 
FURNACE TO SUIT EVERY FUEL. 


LISTS 106F & S. 1969 Modern High-Speed Machine Tools. 


MELDRUMS LIMITED, 
TIMPERLEY, MANCHESTER 


—_AMSLER THE ENGINEER'S GREAT LABOUR SAVER. 
TESTING MACHINES WELSON's 
TC. HOWDEN & CO.,..| PATENT 
am. Congonnine St., Birmingham. N i B BLIN G _vl 
UMPS MACHINE ' meso Used for 








§117 


























WATER : OILS -TREACLE-: 
G RD & HIGH SPEED ENGINES Indispensable for the making i 4. : TAR & OTHER SEMI- 


CC ENC rice 
Oa onvebatt Pe Bits Vein of Cast Steel Gauges i FLUIDS 
WILL QUICKLY CUT TO ANY DESIGN .,,.. bi a eee < 
JACK'S CRANES| ALL KINDS oF SHEET METAL. a No Valves 
ALEXANDER JACK & Co., Ltd., Wate fet pam t emule teks: 6 DRUM ENGINEERING. CL 
Whitegates Works, BRADFORD — YORKS. 


Motherwell, Scotland. 2108 
See Illustrated Advertisement every fourth week. 


FOR POWER TRANSMISSION 


























THOMAS HART, Ld, Blackburn,Englande 
Pamphlet * Rope Driving,” Free 2515 


PULSATING PUMPS 


TURNSTILES 


AND GENERAL ENGINEERING. | [illite ‘ SS = s 3 — : a | 
ST HURNSO in a ee SILO-CEL 


AWHAE OMILYTAISN/ 
VII-OTIS 








een “EnEe TRnee MAAR 


prrmaisey chong A good draughtsman : HEAT INSULATION 
tg eg eg | selects his tracing cloth. BRICK 
HE discriminating draughtsmanknows POWDER 


. ‘Telephone: No. 30, Pendleton. 
that good work can only be done ona 


R.c. good tracing cloth. He therefore CEMENT ™ 


TRACING CLOTH invariably choses R.C, Tracing Cloths. 

is supplied in RC, Tracing Cloths are free from weaving Pieced: behind, the reliamaty 

rolls and cut sheets oy in boiler settings, heat-treating 

ARMOIRES 187.0 and finishing faults, have a clear trans- fucrianen snisid ok Ilnek catgatian 
parency, take ink readily and are practically and: over hot metal surfaces of 


“MANSFIELD.” “ : wren. 2 
ewincnester.” free from stretch and distortion. any kind, Sil-O-Cel sayes 60 per 


“STIRLING.” B. J. HALL & CO., LTD., cent or more of the heat losses 


CHALFONT HOUSE, GT. PETER ST., WESTMINSTER, S.W.1. through radiation. It does not 
shrink or lose any of its heat 


Sole Parvin insulating properties at high 
gents. 2761 temperatures. 





For information on heat insula- 


ae tion in any industrial field, write 
STEAM CAUCE DIALS, 2510 ; 
ty Ba PROOUCTS CORPORATION 


INDICATING MACHINE DIALS &e. 


uit teat yy _ CLOTHS || aoe 


Specialists in Dials. Est. 75 Years. 
One: Mid. 1611, 











Grams : “ Hi 





ogy.” 


















88 
TANKS 


Gatvanmine & UCTIONAL IRONWORK. 
JOSEPH ‘ASH AND SON, LIMITED, 
Rea Street South, BIRMINGHAM, 2848 


HAM WORTHY 


PUMPS and AIR COMPRESSORS 
THE BAM WORTEY ENGINEERING 00., Ltd, 


Works :—Poo.e, 
 LORpON 


16, Victoria St: 
Branenes { 103, West. Regent Street, GLASGOW. 


THE VACUUM BRAKE CO.,Ltd. 


3, 5, & 7, Old Queen Street, 
LONDON, S.W. 


Telephone: Victoria 3269. 
? Soxiuricn, Lowpon, 








For Large Advt. see page 65, May 2. 
alte *MOTORS > 
COULSON 
‘Sa 

z 7 CRAIG @ CO., LTD. 


Paisley. 


Engineers & Boilermakers. 





DYNAMOS 








1613 


See our half-page advertisement, June 5. 


hiadikel acy Gal ie 


MACHINERY 
{COLD STORAGE & ICE MAKING PLANT 
cO., Ltd. 





H. J. WEST: & 


72-74 Grays tnn Rd,, Lonc 





Liverpool 
Refrigeration Co. Ltd. 
Liverpool, England. 

















STEAM TURBINES. 
Richardsons, , Westgarth & (0. [ta 


OUCH & SUNDERLAND. 
ae 36 


HARTLEPOOL, MIDDLESBR 


See larze Advertisement, May 22. 
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fon,W.C.1 1 


_ENGINEE tRING. 














JOHN OAKEY<SONS,E 


GENUINE EMERY, EMERY WHEELS 
ois EMERY CLOTH, For all Purposes. 
Wellington Miss GLASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 
LONDON, S.E.14. BLACK LEAD, &c. 








ccniedaeomeatiel 








TIME SHEET 


If it's HENDRYS' PATENT 
BELTING, it shows a strict econ- 
omy in time and power. No break 

ages to waste valuable hours—no. 
‘slipping or vibration to canse a 


leakage of energy. Just a steady 
endless drive from the strong 
flexible endless BELT— 


Y 0 y 


BISILYUN 


Write for an Interesting Belting Booklet. 


0, 





Sole Patentees and Makers: 9 ““*""S nie 


JAMES HENDRY, LTD. 


Laminated Leather Works, — 
BRIDGETON - GLASGOW. 














to 5 ft. Various size es 
rh Wm. ASQUITE (19%), Ld., |r? Dis playa 
Park Works, Hallfax. Gaet. Jui 


PELTON & FRANGI 
WATER TURBINES 


PERCY PITM 

. pant 
im, 25, Victoria 3: 
Loadoa, S.W. 1” 


SCRIVEN & CO. (Leeds) Lid, 
MACHINE. TOOLS 


105, York Street, "Pheae: 21639 
LEEDS. 2721 Tede.? “ Scriven, Leeds.” 























Ask the User! 
Special Deliveries on many a: 
Radials 5 ft. to 12 ft.; Verticals up 














Economically & Efficiently, 


See our issue of June 5, for longer Advt. 2007 


J. TOMEY & SONS LTD. — 
3 CUREKAGAUGE GUase 








ASTON, 
BIRMINGHAM. 





MACHINE CUT 


GEARS 


Spurs, Bevels, Spiral, 
Worm, and Worm Wheels. 


HIGHFIELD GEAR CUTTING C0, 


(Dept. E.), HUDDERSFIELD. 2489 


JOHN SPENCER, E 


WEDNESBURY. . * 
IRON & STHEL 


TUBES 








J. G. KINCAID 2 C0. LTD, 


GREENOCK, 


a s 
Engineers and Boilermakers. 
2365 
See last and next week’s illustrated half-page adv; 




















f THERMOSTATS 


— for — 












Controlling 
Steam to 
CALORIFIERS, 
OR HOT WATER 
TANKS. 


THE HGRNE 
ENGINEERING C9., 


85, Pitt Street, Glasgow. 



























ONE POUND TO ONE TON. 


.CAST IRON PIPES 


& SPECIALS FORALL PURPOSES 


PACHINING UNDERTAKEN 
MODERN PLANT — ENQUIRIES INVITED 
‘Tererwowe: ¢ Te.sorams: 
Sreceres-on-rese 741. iNRLL., THORNAR-ON= TEER. 


CHAS.P.KINNELL & ce eg 





METALLIC 


PACKING 


| NOTHING IS LEFT TO 
| CHANCE in the making 
of “The Lancaster” Packing. 
Only the best material is 
used, and every part is 
made under careful supervision. 





MaNCHE STER 


Sole, Makers of ‘‘The Lancaster” Piston 
enous 3 Ring, Steam piece —s etc. | 36K; 


PENDLETON 





APIO ES Neh ame eat, 
ee ans eee 


° wi. Tae erent oe one <Pe an ee 
Yan 
Eo SS lake oe ein a ee <n. sinateemnettetiaioe 





a 








BRITISH ROPEWAY / 
ENGINEERING Co., Ltd. | 
14-18, Horporw, E.C.1. 
TELEPHONE : 5568 HOLBORY. 

TELEGRAMS ; BOXHAULING, SMITH, 

LONDON. 








See Illustrated ‘Ad t. "tall and | 
Ne xt Week — 





A. BEEBEE,| 

















F 0 every Engineering Pus eo 
See illustrated adve m 
page 40, June 5. 


W. a. BAGNALLE 


STAEEORD 


BUILDERS OF LOCOMOTIVE 


Weighing from 8 to 60 tons, for any gauge m 

Highest=Class Workmanship and nate 
MAKERS OF 

Cane W' 


Tipping Trace awit Bevitches, &. 9 








See Hllustrated Advert page °¢, June 4 
ae 
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For MODERN 
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“Asquith Drills Pay] : 





The Turbine Furnace burns 
LOW GRADE FUELS - 


wt & 


POLES, STEAM MAINS, TUBULAR PILES, && 






Studs, Bolts, Nuts, x jf 


WEDNESBURY. sa] ’ 






























~ ss "a 


— 















—- - 


Installed under Strict Guarantee. 
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FER 
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© See L 






























1925. 
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Pay, 


sizes 
is up 
ntals, 


Jom playa 


Jun 


“a 
ELS 
ently, 


rantee, 
idvt. 208 








akers,. 
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page advby 
WAY | 
, Ltd. fj 
C1. 9 


BORN. 
}, SMITH, } 


ast and | 


Ey) 


, te} 


s | 
LE 
i @ 


ge ; % 


























Tele,: “ Forex, Sresiere 
i 





Pieriat ROPEWAYS 
POINTS2 GROSSINGS. 








7 STEEL CASTINGS 


BorsEL AND IRON FORGINGS. 
Pay DARLINGTON F NGTON PORGE LTD., 





. 2610 


See advertisement, cai 72, June o 








“Bee illustrated Advt. page 21, June 5. 


GLENIFFER MOTORS, LTD., 


Anniesland, GLASGOW. 209 


ENTWISLE a CASS, L°.. 


Engineers, BOLTON. 





For OFnT Ris Cans, PUMPS. 


Aim. Seen SSORS, 


oEUTEHES. GEARIN a. 
BLEACHING. eBvEING 2 PRINTING 
MACHINERY. 








| PAPER MILL 
MACHINERY 





MIS 

















BER 





_§ THOS. SUDRON ®& Co.,Ltd., 


STOCKTON-ON-TEES. 


MAKERS OF MARINB AND 
VERTICAL TYPE BOILERS. SHIPS 
MASTS. TANKS, MOORING BUOYS, 

STEEL LADLES, TUBING, Etc. 2807 


MICHELL BEARINGS, LD., 


ENGINEERS and psplecy peered 2 of 
Michell Thrust 8 Journal Bearings. 


London Office: 2456 
3, Ceatral Buildings, Westminster. 
See large’ Advertisement, page 62, June 5. 


The CLYDE STRUCTURAL IRON CO. ,Ltd., 


Clydeside Ironworks, Scotstoun, Glasgow. 
MANUFACTURERS OF 


Iron & Steel Roofs, Buildings, 
Where ie &c., Be. 


al Ag gents: GILLEsPIE & Oo., Lrp., Leadenhall 
sidings, 1, Leadenhall Street, 8.0. 3. 2601 


J CARE OVE 


leebics belts to to run slack without ship 
pomecas & Bisnor, Lrp., 37, TABERNACLE ST., E.C. 


FERGUSON BROS. (ottéie) Ld. 
PORT GLASCOW, 





























ise AND SHIPBUILDERS. 


See Last and Next Week’s Half-page Illustrated 
2604 


Advertisement, 


TiRon CASTINGS 


of every description. 











THE: SEAHAM FOUNDRY CO. 
eqn: > TD. 


Seaham Harbour, 
CO. DURHAM, 








~2Felephohed T-Seabain <2) «9911 





White 8 Sons, Widnes, || 








“For RAISING SEWAGE, SLUDGE, 
PAIL CONTENTS, &c. 


‘AS ‘USED AT 
RANGOON, KARACHI, BOMBAY, 
BASTBOURNB, NQRWICH, GOS- 
PORT, HOUSES OF PARLIAMENT, 
Westmiuster, and many other places. 


COMPRESSED AIR 
LIFTS Wells borsbelen tc. 


, * SHONE” 


PNEUMATIC 

EJECTORS 

AIR COMPRESSING | 
MACHINERY. *" 


For Pamphlets and full particulars apply to the Manufacturers— 


HUGHES & LANCASTER, [d., 16, Victoria St., LONDON, S.W. 


























RS ITAL 








WRIGHT'S CALORIFIERS 





SEND bas ENQUIRIES 


R: CALORIFIERS OF ANY SIZE FOR 
ANY PURPOSE; FOR USE WITH 
TO:— EITHER LIVE OR EXHAUST STEAM 


WRIGHT'S FORGE & ENCINEERING 6° L°- 


PRONE es onde Wall. TIPTON, Staffs. 08753 
67, Bishopsgate, LONDON, E.C. 


WIRE—Forgings, Tipton. 
Penetration, Stock, London. 











DRILLING & BORING SPECIALISTS. 


DRILLING, BORING, 
TAPPING & STUDDING 


MACHINES. 







From 3/0” radius up- 
wards. (4’ Illustrated). 
Made with low base or box bed. 


Additional Tepping .Spindie 
Model. 


WORKING | 
CAPACITIES. 


CAST IRON, from 
solid os een wee 
STEEL, from solid 13” 
BORING 
TAPPING, With. 


We make a full range of 
machines for various duties, 


Send for Catalogue, 


2504 
KAW fialites. 


Marconi International, 





Bg pram Fy 
Code: 


d KITCHEN & WADE, "“itino 





' BULL'S MEAL & MBLLOID CO. : 


c _ LIMITED. 
ow. 


forte 
llers, Bars, Sheets; Pump 


ELE 
BULL’S METAL.—Pro 
‘ondenser Stays & Plates, &. > 


Rods, ValveSpindles, 
MELLOID. (Reg: Trade Mark and Patented.)—Con- 

denser Tubes, Platesand Stays, Boller Tubes, Stays 

and Plates, Fire-box Plates, ars, Sheets, Valves, &c. 
WHITE METALS,—Babbitts, Prastic, &e,. 


# BaRRY HENRY & COOK In 


Shafting, Gearing, Pulleys, 
Clatches, ete. 


| DEL 





ELECTRO-MAGNETIG 
CHUCKS 


FOR ACCURATE GRINDING. 


RAPID MAGNETTING MACHINE CO., Ltd., : 


Crescent BIRMINGHAM, 09526 


The MACFARLANE ENGINEERING 


CO., LTD. 








Netherlee Road, Cathcart. 


See Monthly Advert., June 19. 


LOCOMOTIVES 


EROM SToc=z. 
ALL GAUGES AND SIZES. 1605 


KERR STUART'S 


5, Broad St. Place, London, E.C. 


BELLISS . MORCOM 


IRMINGHAM. LID. 
Self- sahebteae Steam Engines, Turbines 
Air & Gas Compressors, Condensing F lants, 
Heavy Oil Engines, Paraffin Engines, 
Pneumatic Hose Couplings. 
See Illustrated Advt., page 60, June 19. 2632. 


HaT. DANKS(NETHERTON) 
NETHERTON. DUDLEY. WORCS. 




















Lancashire Bollers 


Cornish Rol ere 


MECHANS LIMITED, 


Engineers & Contractors,......:; 


SCOTSTOUN IRONWORKS, GLASGOW; 
LONDON OFFICE: 
10,Princes Street, Westminster, S.W.1. 


See Illustrated Advertisement Sopreneing 
June 19 and July 17 1724 


MAXWELL & FAGE, 


(Successors to BRUCE & STILL, LTD.) 

, Sefton Street, LIVERPOOL. 
CONSTRUCTIONAL ENCINEERS & CONTRACTORS 
for Steel Buildings; Bridges, Girders, and 
all descriptions of Structural Work. Timber 
Buildings designed for use at home & abroad. 
See Lilustrated Advert, Fins: .. Followis ing Weeks. 

Catalogues, Designs ti 2333 
Tele: No, 1817 Royal. Fane “Galv fon em aaveisiteds 


BOLTS... NUTS 


ot 
EVERY KIND, 


Kirby Banks Screw Co., Ltd., 
Beeston, Leeds. 
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S PATENT 


“SPLIT GRIP” 
COLLAR 


feet oe split 
pulley, 


| MADE IN 
HALVES 
bos 


CRIPS LIKE 
A VICE. 


Fixed or removed 
without 
Disturbance, 


— g e 
TRIER 
. ee es 
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SSSen ee a cscs coe assesses Sees ees en een Sseeesseeo ss ooseoosses ; 


8000 tons of coal saved by one Green’s Economiser 


E. GREEN & SON Ltd., are now replacing in France a Green’s Economiser that has been working 
for 44 years. At an average estimate this Economiser must have saved the owners 8000 tons of coal. 


With a Green’s Economiser 15—20% less coal is burned im boiler plants. 














ty Re ee 


Interviews 


Oooo ooo 


Tew 


Estimates, on request, 


aiteils) =) 


1925 
"Phone: 443 (3. lines). 


E. GREEN & SON LTp., WAKEFIELD - ENGLAND. ee oe ees 
F1SSSETISIA CAAA AIEEE 


4 IGEORGE RUSSELL&.6) 
| CRANES re [ ey) MOTHERWELL | 


OF ALLTYPES ! NEAR GLASGOW 


a - 


SE 


Ez 
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High Efficiency 


Centrifugal and Turbine Pumps 
7 For all Lifts up to 3000 Feet. 


Our pumps are made in such a variety of types and 
sizes that we can usually offer one to meet exactly 
any specified duty. Our lists give full information 
as to the quantity thrown on various lifts and the 
horse power required for that quantity. 








2608 
ete - Write for List No, 885. 
T7. cell Turbine 5 sony 


mee Pulsometer Engineering C2182 mez wos 


LONDON, S.W. 
er nee 

















BRIGHT COMPRESSED 


& HAETIN Cx 


| ROUNDS. HEXAGONS. FLATS. SQUARES. 


| 
KIRASTALL FORGE LTD., NEAR LEEDS. 


Tae SON SsSsLE Tt EBNGANE CO. 
RHEEDsS.. "a 














MAKERS OF 


LOCOMOTIVE ENGINES 


Adapted to every variety of work and gauge 


Also Manufacturers and Proprietors of 


THE SEABORNE INTERCEPTOR 


for Screw and Centrifugal Pumps. 
Designs and Specifications supplied or worked fe 


QUOTATIONS AND SPECIFICATIONS ON APPLICATION 


TELEGRAPHIC ADDRESS :—“ ENGINE, LEEDS.” 
TELEPHONE :—Nos. 20877 (2 lines). 
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